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PREFACE   TO   THE    SECOND   EDITION. 


In  revising  this  work  scarcely  a  chapter  remains  untouched. 
While  some  are  not  materially  altered,  others  are  practically  re- 
written. In  the  chapter  on  Inflammation  is  embodied  the  latest 
accepted  ideas  of  surgical  septicsemia.  The  article  on  the  Eye  is 
new,  and,  in  addition  to  the  snidery  of  this  oigan,  includes  the 
study  of  Refraction,  and  the  application  of  glasses  in  correcting  errors 
in  the  visual  apparatus.  The  most  recent  and  approved  methods  of 
dealing  with  lesions  of  the  abdominal  viscera — viz.,  intestinal  anasto- 
mosis, exsection  of  a  portion  of  the  alimentary  canal,  procedures  for 
the  radical  cure  of  hemise,  cholecystotomy,  etc. — have  been  added 
to  the  text.  A  new  chapter  on  the  Surgery  of  the  Genito-Urinary 
Organs  of  Females  is  inserted.  Supra-pubic  cystotomy  for  stone  or 
tumor  of  the  bladder  is  given  a  prominence  not  hitherto  accorded 
80  valuable  a  procedure ;  and  scarcely  less  useful  are  the  plastic 
operations  for  the  cure  of  urinary  fistulse.  In  the  department  of 
Diseases  of  the  Rectum  and  Anus  the  latest  methods  of  snrgical 
interference  are  considered. 

The  author  acknowledges  gratefully  the  assistance  received  from 
his  friends.  Prof.  David  Webster,  in  the  article  on  Refraction,  and 
Dr.  W.  W.  Van  Arsdale,  who  is  whoUy  responsible  for  the  greatly 
improved  Index. 

The  drawings  for  many  of  the  new  cuts  were  done  by  Dr.  Henry 
Macdonald,  of  New  York  city,  whose  thorough  work  is  well  attested. 

The  Authoh. 


PREFACE  TO  THE  FIRST  EDITIOl^r. 


The  author  has  endeavored  to  give  in  the  following  pages  the 
accepted  facts  in  sni^cal  pathology  and  diagnosis,  together  with  the 
methods  of  treatment  which  modem  surgery  has  introduced,  or  has 
elected  as  worthy  of  continued  application  from  the  practice  and 
teaching  of  the  past.  In  the  effort  to  condense  into  a  single  volume, 
of  about  eight  hundred  pages,  the  essentials  of  the  science  and  art  of 
surgery,  not  only  is  a  discussion  of  theories  out  of  the  question,  but 
many  measures  of  treatment — the  comparative  usefulness  of  which  has 
been  demonstrated— must  of  necessity  be  omitted. 

In  an  age  when  books  upon  this  sabject  are  plentiful,  this  work 
was  undertaken  not  without  misgivings,  yet  with  a  determination  to 
leave  nothing  undone  which  would  add  to  its  usefulness  and  make  it 
an  exponent  of  modem  and  progressive  surgery.  Such  rapid  advances 
are  being  made,  that  marvelous  results  are  to-day  achieved  by  meas- 
ures unknown  to  the  profession  but  a  few  months  earlier.  The  intro- 
duction of  cocaine  hydrocklorate  as  a  local  ansesthetic  marks  an  epoch 
in  surgical  practice ;  and  yet  this  wonderful  agent  has  scarcely  been 
mentioned  in  works  on  snidery.  Again,  the  antiseptic  method  of 
treating  wounds,  originated  within  the  last  few  years,  has  brought 
with  it  such  protection  to  life  and  usefulness,  that  it  deserves  a  more 
thorough  consideration  than  is  often  allotted  it  by  surgical  writers, 
and  should  be  universally  accepted  and  practiced. 

The  author  believed  that  the  general  profession  was  not  sufficiently 
impressed  with  the  dangers  in  delaying  surgical  interference  in  lesions 
of  the  cavities  and  their  viscera,  notably  the  cranium,  abdomen,  and 
pelvis.  These,  and  other  considerations  which  will  be  found  in  the 
text,  were  among  the  reasons  which  led  him  to  hope  that  this  book 
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woDld  prove  acceptable  to  his  fellow-workers,  and  especially  t»  that 
niimerons  class  of  physicians  who  are  compelled  to  do  a  general  prac- 
tice, and  who  can  find  neither  time  nor  opportunity  to  select  from 
the  vast  quantity  of  surgical  literature  the  facts  essential  to  the 
prompt  and  successful  management  of  their  cases.  That  this  hope 
was  not  without  foundation  is  attested  by  the  reception  accorded  to 
the  work  by  the  medical  press,  and  by  the  necessity  of  a  second  issue 
within  three  months  after  its  publication. 

To  the  many  sources  from  which  much  needed  help  in  its  com- 
pilation and  illustration  was  obtained — however  accredited  in  the  text 
— the  author  desires  to  acknowledge  an  especial  indebtedness,  and  to 
the  engravers,  Messrs.  H.  Senior  and  Company,  for  the  general  excel- 
lence and  prompt  execution  of  their  work.  An  examination  of  the 
volume  will  attest  the  liberality  of  the  publishers,  who  have  contrib- 
uted greatly  to  its  success. 

The  Author. 

April  »),  1887. 
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CHAPTER  I. 

BUBGICAL  DBESSIXOS. 


The  materials  used  in  the  performance  of  a  surgical  operation,  and  in 
ita  after-treatment,  form  such  an  important  part  of  the  surgeon's  outfit 
that  I  have  determined  to  devote  the  initial  chapter  of  this  book  to  a 
description  of  the  methods  of  preparing  and  preserving  the  apparatus 
needed  for  dressing  wounds  in  the  antiseptic  practice  of  to-day. 

This  practice,  which  embodies  the  great  principles  of  cleajUiness  and 
cartftUness  in  surgery,  is  now  so  well  established  among  the  best  sur- 
geons in  America  and  Europe  that  any  argument  in  its  favor,  as  comx>ared 
with  the  methods  of  one  or  two  decades  ago,  I  consider  to  be  wholly 
unnecessary. 

lAgatures  and  Sutures. — Catgut,  silk,  silk-worm  gut,  and  silver  wire 
will  meet  every  requirement  in  tying  vessels  and  closing  wounds.  Catgut 
has  practically  superseded  all  other  substances  as  a  ligature.  The  con- 
ditions which  would  justify  the  application  of  a  silk,  metal,  or  any  non- 
absorbable ligature  to  an  artery  are  rarely  present.  Strings  or  cords 
made  from  animal  tissues,  as  buckskin,  ox-aorta,  nerve,  tendon,  and 
whalebone,  known  under  the  general  name  of  "broad ligatures,"  have 
been  successfully  employed  in  the  occlusion  of  the  larger  vessels,  but 
their  use  is  limited  in  comparison  with  that  of  the  violin-strings,  which 
are  easily  obtained,  prepared  and  preserved,  and  are,  moreover,  cheap. 

In  the  preparation  of  catgut  select  four  sizes  of  the  best  quality  of 
violin-strings  in  about  this  proportion :  one  dozen  each  of  the  E  and  A 
strings,  six  D  strings,  and  two  or  three  harp-strings  about  twice  as  large 
as  that  of  D,  violin.  The  smaller  sizes  are  most  generally  needed  for  the 
smaller  vessels  and  bleeding  points,  the  D  string  is  best  adapted  to  ves- 
sels as  large  as  the  radials,  ulnars,  or  tibials,  while  the  larger  strings 
should  be  nsed  upon  the  iliacs,  subclavians,  common  carotids,  and 
femorals. 

PTepaTation. — Cut  and  remove  the  small  red  threads  which  are  tied 
around  each  bunch,  and  place  the  catgut  in  a  glass  bottle  or  jar  which 
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coDtains  enough  pure  oil  of  Juniper-berries  to  completely  cover  them. 

The  vessel  shuuld  be  tightly  corked  to  prevent  evaporation.    Within 

a  few  days  the  muterial  is  Hafeiy  u^fptU-.  :ind  will  runiain  so  indt* Unitely 

if  kept  immersed  in  the  fluid.     It  is  advisable,  how- 

Aever,  to  transfer  the  gnt  to  pure  alcohol  after  a  week's 
imniei-sitm  iu  the  juniper  oil  aud  present  it  indeS- 
nilely  in  this  liquid.  Aleohol  ktvps  ihiH  material  eh;an 
and  does  not  mat<?rially  interfere  with  its  strength. 

If  oil  of  juni(w?r  can  not  be  obtained,  the  alcohol 
may  nlone  be  used.  Pig.  I  represents  a  conTenient 
upiMirutUH  for  holding  tliese  ligatures.  It  eonsisUs  of  a 
glass  jar  or  bottle,  with  n.  wide  mouth,  in  whicli  a  i>er- 
foraietl  cork  is  fitted.  Within  tlie  bottle  are  several 
glass  stKioIa  upon  which  the  ligatnres 
Imvc  Iwvn  wound.  The  ends  project 
thi-ough  the  perforation  in  the  cork,  and 
are  held  here  by  a  smaller  cork  fitted 
into  the  perforation.  Vp<m  remo\ing 
the  BUialler  plug,  the  tlireads  may  bo 
drawn  out  and  out  off  as  required.  Another  vessel  is 
pictured  in  Fig.  2.  In  tliis  the  ligatures  are  wtmnd 
around  a  central  shaft,  which  is  pulled  completely  out 
of  the  bottle  when  the  threads  are  needed. 

Chroniia-acid  Catrfvt. — Wbeu  an  animal  ligature  or 
suture  which  will  resist  absorption  and  hold  its  grasp  pki.  a. 

np<m  tlie  tissues  longer  than  onlinary  jtinij^er  <ir  alcohol 
catgut  is  desired,   tlii.s  mattirial   shouhl   bo  submitted   to  the  tanning 
action  of  chromic  acid.    Ttie  formula  of  Dr.  F.  L.  Burt  yields  the  best 
suture  of  this  kind. 

Takn  a  1  to  20  solution  of  carbolit^  arid  in  wafiT  (gr.  xx  of  water  by 
weight  to  gr.  j  of  carbolic  arid),  and  in  tins  di.ssolvo  chromic  arid  in  the 
proportion  of  gr.  j  of  the  crjstals  to  gi*.  5,000  by  weight  of  the  carbolic 
sola  ti  on. 

When  this  solution  is  ready,  drop  the  violin  strings  in  it  and  allow 
them  to  remain  immersed  until  when  lifted  out  tlio  gut  retains  the 
same  amber  stain  or  color  of  tlie  liquid.  From  four  to  six  honra  will 
usually  suffice,  but  the  test  should  he  the  color  of  the  catgut.  It 
should  then  be  thoroughly  dried  and  ])Iai-ed  in  clean,  tight  bottles. 
When  about  to  l>e  used  it  should  lie  softened  for  about  one  half-hour 
in  a  1  t*»  1.000  solution  of  .«nb]imate  or  a  1  to  20  carbolic-acid  solu- 
tion. For  such  sutures  the  smaller  strings  are  ]>referable.  E  violin  is 
about  the  pi-oper  size.  Thus  prepared,  catgut  will  resist  ab.sorption  from 
one  to  three  weeks. 

SilJi  is  invalualde  for  sutures.  It  is  not  to  lie  nse<l  for  ligatures,  ex- 
cept in  certain  operations  within  the  abdominal  ravity,  or  in  wounds 
which  are  to  be  treated  by  the  o|)en  method.  This  nuiterial  should  be 
selectcil  of  all  sizes.  I  pi-efer  the  twiste«l  to  the  bmided  threads,  although 
the  latter  is  less  likely  to  become  tangled.    The  very  finest  black  iron- 


dywl  silk  is  ueedetl  in.  the  i>Iaj*ric  surgery  of  the  neck  and  face,  in  (he 
whitp  individual.  ^Vhile  sutures  I'fteu  lv*coniP  sc»  disoolni'ed  that  they 
ajv  with  diffiiMiIry  founil  whon  the  time  fur  their  iienioval  arrivi-s.  The 
larger  silk  sntureH,  suoh  as  those  employed  in  tyinj^  ha-inorrhoidal 
masses,  Hhould  Ih>  so  stnm^  rhat  any  onlimiry  force  ran  not  bi-eak  them. 
Silk  is  nmden^  aseptir  hy  boiling  and  thtm  preserving  in  1  lo2()rarl)olin- 
acid  or  I  to  3,()^X^  sublimate  soluti(m. 

SUk-iPorm  tju/  comes  in  bristles,  or  sritT  threads,  almut  ten  inches  in 
length.    It  senes  as  an  excellent  sntiire  in  any  part-  of  the  economy,  and 
18  invaluable  in  the  operation  for  cleft  i>alate.    It  is  not  ab-  , 
Horl)iiblo,  ia  very  stn)np,  lies  easily,  and  does  not  slip.    It 
should  be  kept  in  !in  onlinary  tiry  box,  and  need  not  be 
rendered  aseptic  for  oi>erat.ions  on  the  palate. 

Stiver  v>It€  Is  essential  as  a  sature-nmterial.  Beyond  the 
operations  upon  the  pen i to- urinary  organs  of  the  female, 
where  it  is  indisi>ensable,  it  is  preferal)le  to  silk  in  many 
woundB  of  other  portions  of  the  body.  The  sizes  most  re- 
quired ranj^  fmrn  Nos.  24  to  31,  inclusive.  A  most  con- 
venient way  of  carrying  silver  for  ininit'dtate  use  is  to  cut  it 
in  pieces  nlxml  ten  inches  in  length,  and  place  it  in  a  metal 
cylinder  (Kig.  3),  which  is  divid<>4l  into  three  or  four  compart- 
ments, and  closed  by  a  screw-top.  Or  the  wire  loojw  may  be 
wrapped  In  protecii\-e  or  blotting-paper,  and  thna  kept  free 
from  moisture  in  order  to  ]>re%"ent  rust.  They  are  rendered 
aseptic  by  immersion  in  1  to  3U  carbolic  acid  one  half-hour 
Iwfore  nsin^  them. 

fhluUons. — For  inigating  wounds,  submerging  Instru- 
ments, and  disinfecting  in  general,  solutions  of  con-o.sive  sub- 
limate, cnwline,  carliolic  acid,  imrlc  aud  salicylic  acid,  are 
necessary,  and  pnre  alcohol,  i<Hl<tfonn,  and  chloride- of -rinc 
solutions  may  at  times  (>e  used. 

Koch  ha,'*  demonstrated  that,  as  a  germ-killer,  mrrostte 
tuMirnatf  exie\ti  all  known  agents.  The  sublimate  solutions 
Tory  in  the  prop()rtion  of  one  part  of  the  bichloride  to  five 
hnndred  jxirlsof  distille<l  wati*r  by  weight,  <ir  1  to  600,  1  to 
1,000,  !  to  2,000,  and  1  to  3,(XH)  for  nae  outside  of  the  great 
cavities,  and  1  to  8,00(1,  1  to  10,000,  and  1  to  20,000  within 
rhti  cavities. 

The  sublimate  solutions  are  only  nsed  fi>r  irrigjition  and 
f«ir  disinfecting  the  hand^,  siM»nges,  and  gan7^>.  All  instru- 
ments an?  submerged  in  csubolic-acid  wdulions  or  in  alc<ihol. 

The  stronger  solutions,  1  to  fflX)  aud  1  to  1,000,  are  rarely 
employed  in  irrig:ition,  and  then  imly  when  the  part  exposed 
has  been  made  bhttwlless  liy  the  Ksmnndi  l>andag<?.  Even 
when  thus  emjiloyed  for  the  disinfection  of  an  aba<H«s  cav- 
ity, infwted  wonnd.  ulci-r,  or  sinus,  the  exce8s  of  sublimate  should  be 
immediately  washed  away  by  flooding  the  i)art  with  the  1  to  a,000 
solution.     In  any  ordinary  operation  no  stronger  sublimate  than  1  to 
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3,000  will  be  required  ;  a  I  to  IS^CKX)  solution  may  be  used  in  the  peri- 
toneal cavity  where  the  comlitions  are  such  that  the  fluid  mny  nin  out 
or  be  rBmoved  at  once  by  sponges.  I  huTe  tilled  the  eutin?  ubdomitml 
cavify  ^vith  warm  sublimate,  I  to  18,0(H>,  mu]>ping  it  out  with  sponges, 
and  re|)eating  this  procedure  three  times  without  any  bad  8)inptom 
resultiiifT-  In  the  pleural  cavity  (emxiyema)  much  stronger  solutions 
may  l>e  employed. 

For  convenience,  any  required  solution  may  l>e  made  from  the 
foUowinp:  Corrosive  sublimate,  gr.  xxx ;  water  fj.  Some  add  to 
this  about  gr.  x  of  table-sait.  One  teaspoonfnl  of  this  solution  add- 
ed to  a  i)int  of  water  ap]>roxiniate8  1  to  2,000.  Water  containing 
lime  should  not  bo  used.  Tablfts  of  corrosive  Hiiblimnte  are  now 
nianu factored,  and  are  very  convenient  for  tmnsixirliiliou.  Each  tab- 
let contains  enough  sublimate  to  make,  when  dissolved  In  a  pint  of 
water,  a  1  to  ],0(iO  solution.  It  is  best  to  make  frcsli  solutions  when 
needed,  for,  unless  kept  tightly  corked  and  away  from  light,  they  de- 
teiiorate  in  value. 

OreoHne,  a  product  of  coal-tar,  has  been  accepted  as  a  valuable 
antiseiitic  agent,  it  is  a  dark-brown  cohired  iit|ui(l,  not  soluble  in 
Imt  forming  with  water  a  milky-looking  mixture.  It  is  esjiecially  rec- 
ommended for  the  irrigation  of  wcjimds  needing  stimulation  and  in 
those  exceptional  cases  where  the  sublimate  solutions  produce  a  trou- 
blesome dermatitis.  The  ordinaiy  strength  is  1  part  of  creoline  to  200 
parts  of  water. 

Carbolic  acid  (1  to  20,  or  a  S-per-cent  solation)  is  employed  for  the 
cleansing  and  submersion  of  all  instruments  used  in  a  surgical  oi>eration. 
It  is  not  used  in  irrigation  on  account  of  its  irritating  proiiertiea.  Tlie 
steam  and  carbolic  spray  so  much  in  vogue  a  few  years  since  is  now  only 
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used  to  lay  the  dust,  or  as  an  aid  t^^ward  the  more  thorough  cleansing  of 
ope  rating- rooms  and  wunhs  wtiirh  are  espeeiaUy  expiwe<l  to  infe<'tion. 
The  spray-machine  (Fig.  4)  is  staittnl  one  half-hour  before  the  operation 
is  to  Cdmmence.  and  is  allowed  to  nin  nntil  that  time.  The  strength  of 
the  solution  iu  the  bottle  Ib  1  to  30. 
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As  ordinarily  sold,  carbolic  acid  is  dissolved  in  alcohol,  an^  is  about 
95  per  cent  strong.  In  this  condition  an  onnce  by  measnrement  is  ap- 
proximately an  onnce  by  weight.  To  this  quantity  add  water  ^xx, 
which  will  make  a  1  to  20,  or  6-per-cent  solution.  All  instruments  are 
immersed  in  this  solution  a  half-houi*  before  the  operation,  except  the 
blades  of  the  knives,  which  should  be  dipped  in  only  a  minute  or  two 
before  being  used. 

An  exceedingly  useful  solution  for  irrigation  about  the  eye,  ear,  in 
the  pleural  cavity,  but  especially  applicable  to  the  peritoneal  cavity,  is 
composed  of  acid  salicylic,  3j;  acid  boric,  3  vj ;  hot  distilled  water,  5x1 
— about  two  pints  and  a  half  (Thiersch's  solution).  If  made  with  cold 
water,  there  will  be  a  precipitate. 

Pure  alcohol  may  also  be  used  for  this  purpose  by  operators  who  dis- 
like the  benumbing  effects  or  disagreeable  odor  of  the  acid. 

Iodoform,  one  part  dissolved  in  seven  parts  of  ether^  is  used  at  times 
to  wash  the  parts  where  an  operative  wound  is  to  be  made.  It  is  not  an 
uncommon  practice  with  some  of  the  German  surgeons  to  immerse  all  the 
ligatures  and  suture- material  In  this  solution  for  about  twenty  minutes 
before  the  operation  is  begun. 

Of  the  value  of  this  agent  in  its  dry  and  pulverized  form  in  dressing 
wounds  there  is  still  considerable  diversity  of  opinion.  That  its  anti- 
septic qualities  have  been  greatly  overrated  there  is  no  doubt.  It  does 
not  prevent  infection  by  the  germS  of  erysipelas  or  those  of  anthrax. 
It  seems  to  be  proved  at  this  date  that  it  does  not  destroy  or  neutralize 
any  of  the  septic  germs  ^  in  fact,  nnlesa  sterilized — which  may  be  done 
by  washing  it  in  1  to  3,000  sublimate  solution — it  may  convey  septic 
products  to  wounds.  Moreover,  it  is  absorbable,  and  at  times  a  violent 
and  fatal  poisoB.  With  these  facte  in  view,  its  use  should  be  guarded 
and  limited.  It  should  not,  however,  be  totally  discarded,  for,  accord- 
ing to  Dr.  W.  "W.  Van  Arsdale*  and  others,  its  property  of  destroying 
the  ptomaines  renders  it  useful  as  a  deodorizer,  especially  on  putrid  and 
infected  surfaces  and  on  the  mucous  surfaces,  or  in  wounds  communi- 
cating with  these  cavities. 

Chloride-of-zinG  solution  in  water  (1  to  12,  about  8  per  cent)  may 
be  used  to  wash  out  ulcers  or  old  sinuses  which  are  in  the  neighbor- 
hood of,  or  communicate  with,  the  wound  of  operation.  This  and 
the  iodoform  solution  are  not,  however,  essential,  and  are  now  rarely 
employed. 

Irrigators. — A  rubber  bag,  capable  of  holding  two  quarts  of  solution, 
with  extra  long  tubing  attached,  makes  a  convenient  irrigator  for  use  and 
trai^ortation.  The  ordinary  fountain-syringe,  represented  in  Fig.  5,  is 
commonly  used.  The  nozzles  should  be  of  smooth  glass,  sufficiently 
heavy  to  resist  breakage,  about  three  or  four  inches  in  length,  not  more 
than  a  quarter  of  an  inch  in  gross  diameter,  slightly  pointed,  and  with  a 
lumen  of  one  eighth  of  an  inch.  Sublimate  solution  should  not  be  allowed 
to  remain  in  contact  with  rubber  for  any  considerable  time  on  account  of 

*  "Annals  of  Surgery,"  March,  188B,  p.  aifi. 
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its  corrosive  action.    When  an  operation  or  dressing  is  completwi,  nfter 
the  sublimate  escatws,  pure  water  should !»  run  through  the  irrigator. 

A  ^<>ck1  emergency  inigator  is  shown  in 
Fig.  Q.  It  ia  made  by  placing  a  jwrfomted 
cork  in  an  ordimiry  wine-bottle,  fitting  u  piece 
o(  glass  tube,  or  cane,  or  goosc-qiiill  into  the 
perfinutinn  to  wluch  the  rubl>er  hose  is  at- 
tached.    Tlie  bottom  of  the  bottle  ia  broken 
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In,  and  a  string  netting,  thrown  around  for 
suspension,  completes  the  apparattis.  If  there 
in  no  stop-spring  to  shut  off  the  flow,  it  may 
bft  rtsidily  an-esled  by  phicing  the  nozzle  in 
the  upper  end  of  the  bottle.  The  assistant 
who  attends  to  the  irrigator  can  always  regu- 
late the  How  by  alight  pressure  of  the  lulie  Iietween  the  thumb  and  finger, 
just  wliero  the  nozzl"*!  is  iitlaelied.  Tin  or  brass  veasels  may  also  be  em- 
]>!nyed,  but  the  corrosive  action  of  the  mercury  soon  destroys  the  metal. 

When  no  irrigjitor  can  b©  had,  the  sublimate  solution  may  be  poured 
on  from  a  pitcher  or  cup. 

For  continuous  irrigation,  as  in  an  ampulati<m  treated  by  the  open 
method,  a  r(»nstaiit  dripping  may  l>e  stic.ure<l  by  twisting  a  piece  of  mu>slin 
or  cotton  cloth  into  a  loose  wick-like  string,  moistening  it,  and  placing 
one  end  in  a  vessel  holding  the  solution,  while  the  other  hangs  over  the 
edge  from  a  point  where  the  dnid  will  fall  on  the  wounded  surface 
(Fig.  r). 

8pouge». — In  selecting  sponges,  secure  those  of  softest  and  finest  text- 
ure, measuring,  when  dry,  fiom  one  to  two  and  three  inches  in  diameter, 
the  gniatnr  number  spherical  in  whape,  with  a  half-dozen  tlat  jjieces  a 
half -inch  thiek,  three  or  four  inebes  wide,  and  from  six  to  ten  inches  long. 
Wlien  piirchaseil  in  the  rough  they  shonhl  be  thoroughly  whipped 
nnril  all  the  sand  is  removed,  and  then  washed  in  cold  or  lukewarm 


of  liqnor  8o<lfip  nhlorinatic  to  five  of  water,  rinse  them  in  tiloar  cnlU,  wal«p, 
and  dry  thorouj^hly,  A  more  complicated  but  very  efficacious  method  is 
the  fiiUnwing;*  Hlaw  the  apoogea  in  a  Hulution  of  perniaugsimite  o(  po- 
tassa,  1  to  100  (abotit  gr.  v-%j  of  water\,  for  one  hulMuiiir ;  rinse  in  clear 
cold  water,  squeeze  thoroughly,  and  immerse  them  in  a  srtltition  of  oxalic 
acid  (I  to  60)  for  ten  minxites.  Rinse  npiin  in  clear  water,  U'ave  ihem 
there  for  one  hour,  and  then  dry  quickly  in  a  warm  oven.  Spongea  may 
be  kept  tlr)'  either  in  tightly  c<)rked  glass  or  stone  jars,  or  \vKipi)etl  up  in 
prottH-tive.  and  put  away  in  a  clean  drawer.  They  may  also  he  kept 
indefinitely  in  a  1  to  20 ciirbolicaeid  solution,  butshoiihl  not  Im  kiq)t  any 
length  of  time  in  sublimate  sohition.t  When  a  sponge  has  been  once 
iisi'il  it  sliould  hi*  destniyed,  unless  the  rirrumHtancea  are  such  that  other 
nnrl  fresh  pieeea  ran  n)>t  be  (ibtained  for  a  aue<'eiHling  op<*nilirm.  Kven 
under  such  eimditiona,  if  they  have  been  brought  in  contact  with  septic 
matter,  it  should  be  imi)ei-ative  to  destroy  the  sponges  and  pn'ceed  with- 
out them,  upiug  cleiin  (doihs,  or  towels,  or  l>«»rated  or  absorbent  cotlen  in 
their  Mt.ead. 

To  cleanw  s]K)ngeH  which  have  been  umh\,  wash  them  thoixiugh- 
ly  in  different  eiiauges  of  warm  wat»;r  (not  hot),  and,  when  they  no 

*  To  Ur.  Anffvtn.  dnigglst,  ot  Fuartli  Avviiao  wad  Tturty-fint  Stroet,  Xcw  York,  1  am 
indeblcd  fnr  ttiis  rormalo. 

t  Mr.  Chirles  G.  Am  Ende,  108  WjwhiofiloB  Sut*!,  nobokon,  Now  Jerwy,  prepare*  »pon^ 
that  are  wft,  ckoo.  aud  very  satUrsvtorv,  u  wol)  us  divav- 
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longer  discolor  clear  water^  immerse  them  in  1  to  GOO  snblimate  for  one 
lionr. 

In  nil  operatifins,  sponges,  before  twing  usecl  in  the  wonnd,  shonlcl  be 
dipped  in  l  to  3»000  snblimate  solution,  and  then  squeezed  aa  dry  as 
possible. 

Drains. — Jiuhber  tuhlngy  Neuber's  hone  drains,  and  twists  of  caUpit 
or  kifn^e-hair^  are  cbieily  to  be  relied  nprm  in  draining  wounils.  Kubber 
is  most  generally  useful.  The  softest  tubing  should  be  selected,  of  vnri- 
ous  sizes,  fnnu  that  wluch  has  a  lumen  of  one  hiOf-inoh  in  diameter  down 
to  one  sixteenth.  Bofore  it  is  ins*;rled  it  should  be  bent  over  the  fingi^r, 
nnd  with  a  pair  of  cnrred  sci.ssors  clipped  full  of  holes  about  a  half-inch 
apart^  as  seen  in  Pig.  8.  Rubber  drains  should  be  kept  dry  in  clean  jars, 
from  which  they  are  taken  and  placed  in  1  to  20  carbolic  acid  solution 
when  the  oi)enition  for  which  they  are  needed  is  begun.  When  a  wound 
is  to  be  drpsstHl  only  once — the  "permanent  dressing" — absorljahle  ani- 
mal drains  should  1«)  inserted.  For  this  purpose  Neul)er's  Ihiub  tul>es 
(Fig.  D)  are  preferable.  They  are  made  from 
the  bones  of  yonng  and  healthy  animals.  The 
crude  lione  is  cut  of  proper  length  and  size, 
bored  out,  turaed  on  a  lathe  round  and  smooth, 
and  perforated  laterally.  Immersion  in  83- 
per-cent  muriatic  acid  for  twelve  hours  com- 
pletely dt.'Ci deities  tht^m,  after  which  they  are 
kept  (as  recommended  by  the  inventitr)  in  I 
to  30  carbolic-acid  solution,  frequently  re- 
newed. I  prefer  to  keep  them  in  alcohol,  95 
per  cent,  or  oil  of  juniper,  which  preserves 
them  aseptic  and  hardens  them,  rendering  a 
too  rapid  absDrjjtion  leas  likely.  The  tubes 
are  fn>m  three  to  five  inches  long.  Tliere  are 
four  sizes :  the  caliber  of  No.  1  is  six,  No.  2  is 
five,  No.  3  is  four,  and  No.  4  three  niillimetn^s 
in  diameter  (one  millimetre  is  approximately 
yij  of  an  inch).  Tlie  walls  are  from  one  to  one 
and  a  half  millimetre  in  thickness. 

These  drains  can  be  prepared  readily  from 
the  bones  of  fowls  by  scraping  the  perios- 
teum off  nnd  the  marrow  out,  soaking  in  muriatic  acid  (33-per-cent  solu- 
tion) as  above,  and  then  in  ether  for  a  few  hours  before  transferring  them 
to  the  alcohol.*    Hone  dnuns  will  Ih*  ahsfirbcd  in  from  five  to  twenty 
days,  and  lire  excellent  in  permanent  dre.'isings. 

Catgut  or  horse-liair  twists  or  skeins  ai-e  at  limes  employed  for  drain- 
ing small  wounds,  and  are  very  satisfactory.  The  violin-strings  are 
twisted  into  a  bunch,  as  shown  in  Fig.  ID,  and  laid  in  the  wonnd  nt  vari- 

•  If  the  tones  nicd  sre  (Voni  fowls  wliich  huve  be«n  wiokeel,  Miwowen  reiwrnim-ndi*  that 
the  hydroolilorio-acul  Boltition  ahoiild  be  one  ta  five  of  wat«r,  uid  thnt  tlio  tube,  whi'D  In- 
•erled  into  the  wound,  Hh»ntd  be  threaded  with  horec-hair  to  prevent  oollapm  from  pressnre, 
tnd  to  &iciUut«  ttio  removal  of  clota  withont  taking  out  the  tube  nnd  jrrttaticig  t1iu  vrouDd. 
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OQS  points,  BO  as  to  project  at  the  lower  angles  or  in  snch  positions  as 
will  secure  the  most  peiiect  drainage.  The  hair  is  taken  from  the  mane 
or  tall,  washed  clean,  and  immersed  for  twenty-four  hours  in  oil  of 
janiper.    It  is  twisted  in  the  same  manner  as  the  catgut. 

Protective. — Thin  rubber  tissue^  oil-silk,  or  Mackintosh  cloth,  may 
be  used  to  protect  the  part  from  atmospheric  changes,  and  to  prevent 
the  evaporation  and  volatilization  of  the  antiseptic  agents.  The  former 
is  preferable,  and  the  oil-silk  is  next  in  order.  Kubber  tissue  must  be 
kept  in  a  cool,  dry  spot,  and  should  be  dipped  in  1  to  3,000  sublimate 
before  it  is  applied. 

Game. — Ordinary  cotton  muslin  of  light  texture,  commonly  known 
as  cheese-cloth,  impregnated  with  corrosive  sublimate  or  iodoform,  is 
widely  used  as  antiseptic  gauze. 

CarhoUzed  gauze  has  passed  out  of  use. 

To  make  svhlimate  gauze  proceed  as  follows :  Cut  a  bolt  of  cheese- 
cloth into  pieces  a  yard  long,  and  place  in  boiling  water  for  eight  hours. 
Then  rinse  thoroughly  in  cold  water,  and  bleach  in  liquor  soda  chlorinatse 
(one  part  to  five  of  water)  for  twenty-four  hours.  Rinse  again  in  clear 
water,  and  leave  the  cloth  in  a  tightly  covered  jar  or  tank  of  1  to  500 
sublimate  indefinitely.  When  the  gauze  is  about  to  be  used,  squeeze  the 
water  out  of  it  and  wet  it  in  fresh  1  to  3,000  solution,  and  again  squeeze 
it  until  it  is  only  fairly  moistened,  not  dripping,  with  the  solution.  Am 
Ende's  sublimate  pink  gauze  is  an  excellent  preparation.  It  is  stained 
with  eOsine,  which  is  a  color-test  upon  the  purity  of  the  gauze,  for,  if  the 
mercury  is  decomposed  or  volatilized,  the  eosine  goes  with  it  and  the 
gauze  is  left  white. 

lodo/ormized  gauze  is  made  by  moistening  the  washed  cheese-cloth 
in  1  to  3,000  sublimate,  sprinkling  it  with  powdered  iodoform  from  a 
pepper-box,  and  then  working  the  powder  Into  the  meshes  of  the  cloth 
until  It  is  a  golden-yellow  color.  It  should  be  made  fresh,  although  it 
may  be  preserved  for  one  or  two  weeks  in  tight  glass  jars,  wrapped  in 
red  or  blue  jiajter  to  prevent  the  decomposition  of  light. 

Borated  absorbent  cotton  is  now  almost  indispensable  in  surgical 
practice.  It  is  used  not  only  to  protect  the  part  and  to  exercise  com- 
pression, but,  for  purposes  of  cleansing  and  dressing  wounds,  it  has  en- 
tirely superseded  sponges,  and  is  not  only  cheaper,  but  preferable  in  every 
respect  It  is  so  difficult  to  prepare,  however,  that  the  practitioner  is 
almost  compelled  to  i)atronize  the  manufacturer.  When  an  emergency 
demands  it,  ordinary  ginned  cotton  of  clean  fiber  may  be  bleached  and 
softened  by  treating  it  in  the  same  way  as  given  for  the  cheese-cloth. 
It  can  be  chaiged  with  boracic  acid  by  immersing  it  in  a  solution  con- 
taining gr.  XV  to  5  i  of  water.  It  is  then  dried  and  wrapped  in  protect- 
ive until  needed  for  use. 

Well-prepared  borated  cotton  is,  next  to  gauze,  the  most  suitable  aft- 
sorheiU  of  discharges  from  wounds.  Beyond  these  two  substances  noth- 
ing is  really  needed.  Pads  or  bags  of  peat^  sawdust,  jute,  wood-wool^ 
etc.,  are  practically  useless. 


CHAPTER  n. 

Bawdages  are  employed  in  surgical  practice  to  retain  dressings  in 
position,  to  secure  compression  and  support  to  any  portion  of  the  body, 
to  maintain  any  required  degree  of  immobility,  and  to  render  an  extremity 
partially  or  completely  bloodless. 

They  are  made  of  cotton  muslin  of  various  degrees  of  fineness,  crino- 
line, woolen  goods,  and  India  rubber.  Cotton  bandages  are  most  gener- 
ally employed,  but,  on  account  of  the  greater  elasticity  of  flannel,  these 
are  preferable  for  certain  special  dressings.  Crinoline  is  only  used  for 
plaster-of-Paris  bandages.  Martin's  rubber  bandage  and  Esmarcb's  blood- 
less tourniquet  are  very  useful  in  maintaining  the  fiim  compression  of  a 
part,  either  as  a  means  of  support  or  of  emptying  the  vessels. 

The  muslin  should  be  soft,  not  starched,  and  of  two  kinds — a  fairly 
heavy  quality,  and  the  light  cheeseMiloth.  Both  should  be  cut  in  pieces 
from  eight  to  ten  yards  in  length.  The  former  can  be  torn ;  the  latter 
must  be  cut.  The  selvage  edge  is  removed,  and  the  cloth  divided  into 
strips  varying  in  width  from  four,  three,  two  and  a  half,  and  two  inches, 
with  some  one  inch  or  less  in  width.  For  the  chest  and  abdomen  the 
wide  bandages  are  needed,  the  two-  and  three-inch  strips  for  the  arms, 
legs,  head,  and  neck,  and  the  narrow  strips  for  the  hands  and  fingers. 
All  the  loose  ravelings  along  the  edges  should  be  pulled  oflf,  and  the 
bandages  made  into  compact,  smooth  rollers. 

Bandages  may  be  rolled  by  hand,  yet  it  is  a  tedious  and  tiresome 
business,  and  an  utter  waste  of  time,  when  the  work  can  be  better  and 
more  rapidly  done  by  machinery. 
In  Fig.  11  is  pictured  a  bandage- 
roller,  simple  in  construction  and 
cheap.  It  should  be  fastened  to 
the  edge  of  a  solid  table  by  screws 
or  movable  clamx>s.  The  end  of  the 
strip  to  be  wound  is  passed  in  and 
out  over  the  four  bars  at  the  base 
and  apex  of  the  machine,  and  then  fw.  h- 

around  the  shaft,  so  that  one  edge 

of  the  bandage  touches  the  end  of  the  upright.  As  the  crank  is  turned, 
the  strip  is  held  tightly,  and,  as  it  runs  over  the  rods,  wrinkling  or  fold- 
ing is  prevented.    A  home-made  apparatus  may  be  constructed  as  fol- 
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lows  :  Take  a  cigar-box,  remoTe  the  top  and  one  end,  bore  a  hole  in  each 
side-piece  near  the  open  end,  and  through  these  pass  a  piece  of  telegraph- 
wire  bent  in  the  shape  of  a  windlass  and  crank.  Wires  may  be  run 
through  at  other  points  to  serve  the  same  purpose  as  the  four  rods  in 
the  other  machine. 

In  making  plaster-of-Paris  bandages,  these  same  machines  may  be  em- 
ployed, but  the  crinoline  must  be  loosely  rolled,  and  the  powdered  plaster 
worked  in  with  the  hands  so  well  and  thoroughly  that  the  meshes  of  the 
cloth  can  not  be  seen.  Considerable  experience  is  required  to  prepare  a 
good  plaster  bandage,  and  a  poor  one  will  spoil  a  dressing.  Plaster  b^id- 
ages  should  be  made  from  fresh  gyiraum  on  the  day  they  are  to  be  ap- 
plied. Cotton  and  flannel  bandages  should  be  kept  in  a  chest  or  closet 
away  from  dust  and  moisture. 

MetTtods  of  applying  Bandages. — The  various  portions  of  the  body 
maybe  bandaged  by  the  simple  spiral^  reverse  spiral,  simple Jigure-ofSy 
and  the  flgure-of-8  reverse. 

The  simple  spiral  turn  is  most  useful  in  bandaging  those  parts  of  the 
body  where  there  is  no  sudden  increase  in  the  diameter  and  volume  of  the 
part.    It  is  impracticable  under  other  circumstances. 

Hold  the  bandage  in  the  hand  most  convenient,  mth  the  back  of  the 
roller  toward  the  limb  (see  Fig.  12) ;  with  the  unoccupied  hand  take  the 


free  end  of  the  bandage,  lay  and  hold  it  upon  the  inner  border  of  the 
limb,  and  carry  the  turn  by  the  front  to  the  outer  side  of  the  part  to  be 
bandaged. 

Having  carried  the  roller  tvrice  around  the  part  to  secure  it,  ascend  the 
limb  spirally,  leaving  about  one  third  of  each  turn  uncovered  by  the  last. 


Ifl 


A  TEXT-BOOK  ON"  STTRGERT. 


The  reterse-spiral  ttim  (Fig.  13)  is  applied  as  follows : 

TakiDg  the  left  arm  to  be  bandaged,  bold  the  roller  in  the  right  hand, 
with  its  convexity  twward  the  limb,  and  carry  it  from  the  inner  or  ulnat 
Imnler,  by  the  front,  to  tUe  outer  or  nuliaJ  liorder,  and  tliu«  arctund  the 
ami  by  two  circular  turns  to  secni-e  the  roller.  Then,  baring  carried  the 
bandiige  to  tlio  outer  side,  ascending  the  limb  gradually,  lay  the  thumb 
of  the  left  hand  upim  the  Umer  edg<,*  of  the  bandage,  press  it  tirmly 
against  the  limb  to  prevent  slipping,  loosen  the  roller  considerably  in  the 
richt  hand,  at  the  same  tirae  turning  it  one-half  turn  toward  the  operator. 
TJiiN  process  is  to  be  repeated  as  often  as  necessary,  keeping  the  reverses 
well  npon  the  outer  bonier  and  anterior  as[)ect  of  the  extremity, 

T/te  Simple  Figure  -qf-8 
Tvm. — After  the  bandage  is  se- 
cai«d,  as  heretofore  described, 
ascend  the  limb  sharply,  from 
the  inner  to  the  outer  border, 
so  that  at  this  outer  border  the 
lower  edge  of  the  roller  shall  be 
several  inclies  above  the  start- 
ing-point, Cairy  the  roller  di- 
'rectly  across  and  beJdnd  the 
limb  to  the  same  pnint  on  the 
oj'posite  sidi' ;  then  obliquely 
downwai-d  in  front,  crossing  the 
ascending  turn  at  a  right  angln. 
When  the  outer  Iwrder  is  again 
reached,  carry  the  i-oller  behind 
and  din^ftly  across  the  limb  to 
the  starting-jHiint  (s«.hi  Fig,  14). 

The  Figure-of-8  Jieterse.— 
Commence  exactly  as  for  the 
simple  (igiire-of-8  until  the  band- 
ago  lia.s  passed  across  the  pos- 
terior a-s[>ect  nf  the  limb,  and 
is  about  to  descend  obliquely 
along  the  inner  asiiect  to  the  front.  With  the  index-linger  of  the  unac- 
enpied  hand  hold  the  lower  edge  of  the  Imndnge  tightly  against  the  part, 
while  the  roller  is  slackened  and  turned  half  over  in  a  direction  away 
fi-om  the  limb.  This  reverse  in  the  figureof-8  may  also  be  made  ante- 
riorly, and,  when  the  conformation  of  the  iiart  demands  it,  may  l)e  made 
both  anteriorly  and  ptwleriorly. 

Of  these  f*iur  methods,  the  simple  spiral  is  more  readily  applied. 
When  the  diameter  of  the  extremity  increases  rapidly  it  will  not  suffice, 
since  it  grasps  the  imrt  nt  tlie  upper  edge  of  the  roller  while  the  lower 
stands  out  free  and  loose. 

For  all  ])urpo8ea  the  spiral  reverse  is  more  generally  nseful.  In* 
competent  hands  it  can  be  applied  to  all  portions  of  the  body  except 
where  the  members  join  the  trunk,  when  it  must  give  place  to  the  simple 


7m.  11— Tbo  ligui«-of-8  nietbod. 
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figuTe-of-8  turn.  Thus,  the  spica  at  the  groin  and  shoulder,  the  occiput 
and  chin  dressings,  and  the  neck  and  shoulder  bandages,  must  describe 
this  shape.  The  figure-of-8  reverse  is  of  great  use  in  getting  over  the  calf 
of  the  leg  in  very  muscular  subjects,  where  not  infrequently  all  the  other 
methods  will  fail  to  hold. 

The  important  rule  in  bandaging  is  to  equalise  the  pressure  J^rom 
periphery  to  center.  The  circumstances  of  the  case  will  determine  the 
degree  of  compression.  It  requires  a  great  deal  of  study  and  practice  to 
become  expert  in  applying  dressings.  One  should  thoroughly  familiarize 
one's  self  with  each  of  the  methods,  for  not  infrequently  a  part  to  be 
dressed  will  require  a  combination  of  several  methods.  The  question  of 
how  tight  to  apply  the  bandage  may  iu  part  be  left  to  the  sense  of  the 
patient  when  an  ansesthetic  is  not  employed.  After  an  extensive  opera- 
tion, in  which  Eamarch's  bandage  has  been  applied,  a  very  considerable 
degree  of  compression  is  often  required  to  prevent  the  oozing  which 
otherwise  would  follow  the  use  of  this  tourniquet.  No  amount  of  de- 
scription will  impart  this  sense  to  the  inquirer ;  it  can  only  come  from 
personal  experience.  One  precaution  is  imperative  :  the  tips  of  the  fin- 
gers or  toes  of  the  extremity  bandaged  must  always  be  left  open  for 
observation,  for  if  strangulation  is  threatened  it  will  always  be  earliest 
indicated  here.    A  watch  should  be  set  on  every  case  where  there  is 

ground  for  anxiety,  with  direc- 
tions to  slit  the  dressing  with  the 
appearance  of  any  symptom  of 
strangulation. 

Special  Bandages — The  Hand 
and  Fingers  hy  the  First  Metliod 
(Fig.  16). — Take  a  roller  between 
three  fourths  and  one  inch  in 
width,  and  ten  yards  in  length, 
liet  the  hand  to  be  bandaged  be 
pronated,  and  commence  by  tak- 
ing two  or  three  turns  of  the  roller 
around  the  carpus,  going  from  the 
radial  over  the  back  of  the  wrist 
to  the  ulnar  side.  Having  in  this 
manner  secured  the  roller,  carry  it 
from  the  radial  side  of  the  wrist 
obliquely  across  the  dorsum  of  the 
hand  to  the  ulnar  border  of  the 
root  of  the  little  finger,  then  spi- 
rally around  the  little  finger  two 
turns  to  its  extremity.  Next,  re- 
turn by  careful  spiral  turns,  or  a 
spiral  reverse,  if  necessary,  to  the 
root  of  the  finger,  covering  it  equal- 
ly and  nicely.  From  the  radial  border  of  the  base  of  the  finger  the  band- 
age is  carried  over  the  back  of  the  hand  to  the  ulnar  side  of  the  carpus, 


Fta.  16. — Hand-,  Uiumb-,  Aod  flnger-bandafce.   (The 
Mithor'B  modification  of  the  old  method.) 
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then  under  the  wrist,  by  the  front,  to  the  radial  side,  and  again  over  the 
dorHiiiu  of  thu  hand  around  tf>  the  ulnar  side  of  the  mme  finger,  repeat- 
ing the  figni-e-of-^  n«  before.  Two  turns  are  then  thrown  around  the 
wrist  to  seeui-e  the  fonner  bandfi^e,  and  the  roller  is  earned  in  the  same 
manner  to  the  remaining  fingers. 

Wlien  ibe  index-finger  i^  reached,  on  acconnt  of  the  great  space  be- 
tween its  riHjt  and  the  Ihuml),  it  is  advisable  tu  make  four  or  five  extra 
fignre-of-8  turns  around  its  base,  carrying  the  bandage  a  little  lower  with 
each  suceessive  layer  ttjward  the  thumb. 

Having  reached  the  thumb,  the  roller  is  carried  spirally  to  its  ex- 
tremity, as  in  the  other  fingers,  but  In  returning,  wlien  the  last,  the  in- 
t^rphahingeal.  joint  is  reached,  the  figure-of-8  mm  is  commenced  at  this 
point,  and  continued  until  the  ball  of  the  thumb 
is  (rompletely  covered. 

This  method  may  be  applied  to  the  thumb 
ahjne,  or  to  any  one  or  more  of  the  fingei-n,  when 
the  remainder  of  the  hand  does  not  need  to  l»e 
bandaged,  and  is  equally  efficient  in  securing 
splints  to  these  organ.s. 

One  objection  to  it,  and  a  very  fonnidable  one 
to  the  practitioner,  is  the  length  of  time  necessary 
to  apply  it.  A  more  rapid  and  almost  equally 
efTective  way  is  the  haud-bandage  by  the  second 
meMiod  (Fig.  16). 

Place  pellets  of  cotton  In'tween  the  fingem,  and 
a  fair-sized  tuft  in  the  palm  of  the  hand.  Take  a 
bandage  from  one  to  two  inches  in  width,  carry 
it  (»ne  or  two  turns  around  the  hand  where  the 
phalanges  join  the  metacarpus,  until  it  is  secured, 
and  then  by  nicely  adjusted  figure-of-8  turns  (the 
crossings  on  the  dorsal  aspect  of  the  fingers)  cover 
the  haiul  from  the  \\\m  of  the  fingers  back.  AVheu 
the  bandage  reachtw  the  thumb  In  the  crtjtch  be- 
tween it  and  the  index,  and  begins  to  roll  up,  it 
should  be  clipped  with  the  scissors  deeper  and 
deeper  along  the  edge  nearest  the  thumb  with  fio.  le. 

each  successive  tnm  tintil  the  cut  extends  to  the 

middle  of  the  roller.  Then  a  split  should  be  made  in  the  middle  parallel 
with  its  long  axis,  and  the  thumb  stuck  through  this;  the  next  split  is 
nearer  the  distal  edge,  while  with  the  succeeding  turn  it  may  be  brought 
dear  of  the  thumb  on  its  carpal  aspe<^t.  A  spiral,  with  or  without  the 
reverse,  will  hold  on  the  incline  from  (he  thumb  to  the  carpus. 

The  Forearm,  Arm,  and  Shoulder,— From  the  cari>us  to  the  elbow 
the  spiml  reverse  or  figure-of  8  will  usually  be  requii-ed.  on  account  of 
the  pyniniidal  shajw  of  the  part.  When  the  elbow  is  reached,  if  the 
right-angle  {Kisilion  (Fig.  17)  is  determined  upon,  the  figure-of-8  around 
the  humerus  and  forearm  will  suffice  to  climb  along  the  elbow ;  or  the 
tiimple  spiml,  carried  over  the  same  ground  in  the  flexure  of  the  joint,  and 
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gradually  ascending  over  the  convexity,  will  aoromplisli  the  same  pur- 
pose.   For  the  arm  the  spiral,  simple  or  reverse,  will  carry  the  bumlii^'c  to 

thu  uxilliL.  When  the 
projection  paused  by  Ihe 
tendon  ol  Ihe  pfrtumlis 
major  is  n'mthw],  the 
roller  is  rarried  from  the 
inner  side  by  the  fnmt, 
over  the  point  of  the 
shoulder,  iuound  the 
back,  and  iindcrnefltb 
th**  opp*jsite  arm,  aemss 
the  ehesi  to  the  anterior 
and  oii(4?r  siirfare  of  the 
humerus,  then  under- 
nenth  tlie  arm,  ntnktug 
a  fignreK>f-8  turn,  one 
loop  of  which  surrounds 
the  urm,  and  the  other 
the  thorax.  Tliefle  turns 
nremntintied,  gmdually 
ascGDdinK  until  the  root 
of  the  neck  Ls  reached. 
It  is  best  to  fill  the  ax- 
illa of  both  arms  with 

absorbent  cotton  to  prevent  ehaling,  when  this  dressing  is  to  Iw  worn  for 

any  length  of  time. 

T'i^  Tof'Sy  Foot,  Lfff,  and  Tliigh. — The  preot  Kh*  may  be  Iramhiji^d 

by  carrying  a  narrow  roller  spirally  around  it,  fi-om  the  tip  to  the  meta- 

tarso-phalangeal  joint,  and 

thence    by    a   fiffure-(jf-8 

anmnd   the   ankle.     This 

last  turn  should  be  sev- 
eral times  rejjeated,  in  or^ 

der  to  Imld  the  dressing 

firmly.    It  is  rustomnry  to 

include  all  of  the  toes  In 

the  jieneral  foot-bandage. 
To  bandage  the  foot, 

l<ejrin  by  phicin^  bits  nf 

absorbent  cotton  between 

the  toes,     ^ke  a  roller 

from  two  to  tAvo  and  a  half 

inches    wide,   and    alH)Ut 

ten  yards  long.     Ijiiy  the 

end  of  the  banilage  parallel  with  the  axis  of  the  legr.  half-way  Ix'tween 

the  two  mallexdi  in  front,  and  cany  the  roller  by  the  inner  side  to  the 

heel,  so  that  the  middle  of  the  bandage  will  be  over  the  center  of  the 
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heel's  convexity,  and  on  to  the  starting-pomt.  Next,  make  another  tnm 
around  tlw  ankle,  cari'ying  the  posterior  edge  of  the  bandage  over  the 
center  of  the  turn  that  has  just  preceded  it,  and  make  one  or  two  other 
tuniB  in  front  of  this  until  the  heel  is  completely  covered  (,Fig.  18). 

The  bandage  is  then  carried  anmnd  the  heel  in  tlie  same  direction^  so 
that  its  antHiictr  border  rests  on  the  middle  of  the  first  turn,  and  the 
roller  is  mm<ii  fnim  the  fibular  side  of  the  heel  across  the  dorsum  of  the 
foot  to  the  tihinl  side  of  the  great  toe. 
It  then  travels  under  the  Imses  of  tlie 
toes  to  the  little  toe,  making  a  couple  of 
complete  tiiras  around  the  foot  at  this 
point,  and,  when  the  roller  has  again 
reached  the  fibular  side  of  the  little  toe, 
it  is  made  to  cross  the  dorsum  of  tlie 
■foot  obliquely  to  the  tibial  side  of  the 
heel,  keeping  tlie  lower  edge  of  the  band- 
age about  a  quarter  of  an  inch  above  the 
Iwttom  of  the  heel.  Repeat  this  figure- 
of-8  turn  nntil  the  entire  foot  is  thor- 
oughly concealed.  It  in  l>est  to  cut  with 
the  scissors  each  tnm  of  the  roller  about 
liaJf  through  just  when  it  crosses  the 
fr*mt  of  the  aulde,  so  that  the  accumu- 
lation of  the  bandage  at  this  p<:>[nt  may 
not  interfere  with  the  movements  of  the 
ankle-joint. 

The  crossings  of  the  figureof-8  band- 
age on  the  dorsum  of  the  foot  should  be 
kept  a  little  to  the  fibular  side  of  the 
median  line. 

When  the  ankle  is  reached,  the  band- 
age should  be  carried  up  tlio  leg  by  the 
Binral  reverse  until  the  sudden  promi- 
nence ( if  the  in tisclns  of  the  cal f  is 
reached,  when,  if  necessary,  the  figure- 
of-8 reverse  should  be  practiced  Ut  just 
below  the  knoe.  Pmm  this  point  up  to 
the  trochanter  the  simple  figure-of-S,  spi- 
ral, or  spinU  reverse,  may  be  employed, 
according    to   the    shai>e  of    the    limb. 

When  the  level  of  the  glutejil  fold  is  reached,  cArry  the  roller  obliqnely 
upward  and  outward  about  half-way  between  the  trochanter  major  and 
anterior  iliac  spine,  on  across  the  sacro-lnmbar  regi<m  to  just  alMtve  the 
upiier  margin  of  the  iliac  crest  of  the  side  oi)posite  the  limb  being  band- 
aged, thence  downward  across  th<(  abdomen  and  the  groin  to  the  front 
and  onter  side  of  the  thigh,  and  l>ack  behind  to  the  iimer  side  at  the 
point  of  starting.  This  manoeuvre  is  repeated  until  the  entire  hip  and 
groin  are  covered,  when  the  ruUer  is  cai-ried  spirally  around  the  j^ielvia 
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and  abdomen  as  bigh  a»  the  umbilical.  The  romph^ted  bandujre  is  shown 
in  Fig.  11>.  Tlip  iH>rtii>n  of  thia  bimdnp*  xvliii-h  gm'.tiiniiinil  thi'  thigh, 
gt-otn,  and  pelvin  is  called  the  singlt;  spiva  fur  the  gmiii,  and  is  udiiUni- 
bly  adiipted  t<)  the  retention  uf  a  drvsHin^  uiMin  a  biitx)  or  wound  of 
this  roirion,  and  also  miikt's  lui  eflicicnt  teiiiponiry  ronipr-ess  fur  the  snp- 
jMirt  (if  nn  inguinal  liemia.  A  duithU  spira  uitli  a  .singh?  fuller  nmy  be 
made  by  carrying  the  roller,  which  has  already  partially  covered  in  the 
groin  and  bip  of  one  side,  directly  across  the  l>arli.  to  a  point  half-way 
between  the  trochanter  and  anterior  iliac  si>Uie  of  the  ojipo.site  side,  over 
the  front  of  the  thigh  to  the  inner  side,  and  thence  Ix^hind  and  outward, 
describing  a  ligure-of-8  around  the  thigh  and  pelvis  in  a  direction  the 
reverse  of  the  preeeding  (Fig.  20). 

Tlio  aMomen  and  thorax  HbouM  1»  bandnged  by  the  simple  or  re- 
verse spiral  until  the  axilla  is  rcachod  in  the  male,  and  the  mammary 
gland  in  the  female. 
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To  bandage  the  mammary  gland  it  is  best  to  place  a  thin  byer  of 
absorbent  cotton  over  this  organ,  and  under  the  axilla  as  well  The 
roller,  about  thrw:  inrh*^  wide,  (^hriuld  be  carriwl  two  or  three  llmeti 
around  the  thorax  ju.st  Ijelow  the  breast,  whi(?h,  if  pendulous,  Hiiould  bo 
liftwl  well  up  toward  the  clavicle.  If  the  right  breast  is  to  he  bandaged, 
the  ftpcnilor.  stiniding  in  front,  Hhould  narry  the  ri>Iler  from  the  iMiiient's 
right  to  the  left  aide,  around  the  body,  and  then  obliquely  upwnnl  across 
the  front  nf  tlie  chest,  catching  tli**  under  surface  of  the  ulond.  passing  over 
the  left  claviclt?,  making  a  ligure-of-^  around  tlie  shoidder  and  axilla,  and 
then  across  the  back  to  the  starting-point  (see  Pig.  %\).  It  is  now  carried 
directly  arounil  the  chest,  and,  when  the  circuit  iaconiph'fed.  :ig]nu  Iravels 
obliquely  upward  on  a  plane  about  one  inch  higher  than  the  preceding 
torn.     This  is  repeated  until  the  organ  is  entirely  covered.     When  (wth 
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Fio.  22.— (After  Fischer.) 


breasts  require  support,  the  second  may  be  bandaged  in  the  same  way  by 
an  additional  roller,  or,  as  shown  in  Fig.  22,  a  single  bandage  may  he 
thrown  around  the  thorax  and  neck  in  fig- 
ure-of-8  fashion,  so  as  to  support  both 
organs. 

Bandages  for  the  Head  and  Face. — 
For  retaining  ice-caps,  or  other  dressings 
to  the  head,  the  hood-bandage  will  be 
found  convenient,  while  its  modifications 
will  suffice  to  keep  a  dressing  upon  any 
limited  portion  of  the  scalp  (Fig.  23). 

To  apply  this,  take  a  roller  twelve  yards 
long  and  two  and  a  half  inches  in  width, 
rolled  from  both  ends  to  the  center.  Hold- 
ing one  head  of  the  roller  in  each  hand,  the 
surgeon,  standing  behind  the  patient  and 
laying  the  middle  of  the  bandage  across 
the  forehead  just  over  the  eyebrows,  car- 
ries one  roller  in  the  right  and  the  other 
in  the  left  hand  around  the  head,  above 

the  ears,  and  crosses  them  under  the  occiput,  so  that  the  roller  which 
went  to  the  rear  in  the  left  hand  will  travel  again  to  the  front  over  the 

same  path.  The  roller  in  the  right  hand  is  then 
carried  over  the  head,  in  the  median  line,  from  the 
occiput  to  the  nose,  and  at  this  point  it  is  caught 
and  held  down  by  the  encircling  turn  carried  in 
the  left  hand.  Then  carry  the  roller  which  came 
over  the  median  line  of  the  head  back  again  to  the 
rear,  so  that  its  right  edge  will  rest  on  the  middle 
of  the  first  turn.  It  is  again  caught  under  the 
encircling  turn  at  the  occiput,  is  carried  to  the 
front  on  the  opposite  side,  and  continues  to  travel 
from  before  backward  in  an  ellipse  that  is  con- 
stantly increasing,  until  it  blends  with  the  encir- 
cling turn  upon  the  sides  of  the  head,  near  the 
ears.  Each  successive  turn  of  the  elliptic  should 
leave  about  one  third  of  the  turn  that  preceded  it  uncovered  in  the  cen- 
ter. Of  course,  the  ends  will  meet  at  the  same  point,  before  and  behind, 
where  the  reverses  are  made. 

If  it  is  only  required  to  maintain  a  dressing  in  the  median  line  of  the 
scalp,  it  will  suffice  to  carry  a  circular  turn  or  two  around  the  head,  just 
above  the  eyebrows  and  ears,  and  below  the  occiput,  while  an  antero- 
posterior strip  ia  pinned  to  this  in  front  and  behind. 

The  Head  and  Chin  Bandage  (Fig.  24)  may  be  made  to  serve  sev- 
eral pur])oses — namely,  to  retain  a  dressing  on  the  chin  and  lower  face, 
the  same  upon  the  scalp  at  any  porti<m,  and  also  for  temporary  fixa- 
tion of  the  lower  jaw  after  fracture  of  this  bone.  It  is  applied  as 
follows : 
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The  end  of  a  bandage  from  one  inch  and  a  half  to  two  inches  in  width 
is  held  about  half-way  between  the  left  ear  and  the  occipital  protuber- 
ance, while  the  roller  is  carried  to  the  front  and  obliquely  across  the 
head,  just  in  front  of  the  right  ear,  under  the  chin,  up  in  front  of  the 
left  ear,  then  across  the  scalp,  passing  backward  between  the  right  ear 
and  occiput  to  J)eneath  this  protuberance,  when  it  is  carried  beneath  the 
left  ear  straight  across  the  front  or  labial  aspect  of  the  chin,  and  around 
by  the  right  side  to  the  point  of  commencing.  This  manceuvre  should 
be  repeated  several  times,  and  the  dressing  then  completed  by  carrying 
the  roller  twice  around  the  head  above  the  ears  and  eyebrows,  and  be- 
neath the  occiput,  and  pinning  a 
strip  along  the  median  line  of  the 
scalp  at  the  various  points  where 
the  turns  cross  each  other. 

KTwtted  Bandage. — This  dress- 
ing  (Fig.   25)   is  sometimes  em- 
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ployed  in  the  arrest  of  haemorrhage  from  wounds  of  the  temfwral  and 
other  vessels  of  the  scalp. 

Take  a  piece  of  cork  or  wood,  about  an  inch  in  diameter  and  one 
quarter  of  an  inch  in  thickness,  and  wrap  it  with  sublimate  gauze  or 
lint  to  make  a  compress.  Apply  this  to  the  bleeding  point,  and  lay  over 
it  the  center  of  a  double-headed  roller,  carrying  the  turns  around  the 
head,  above  the  ears.  They  are  then  crossed  over  the  compress,  one  end 
is  carried  under  the  chin,  the  other  over  the  top  of  the  head,  and  are 
again  crossed  on  the  opposite  temple.  Having  carried  the  rollers  again 
around  the  head,  and  crossed  them  firmly  over  the  compress,  the  ends 
are  pinned  securely  and  cut  off.  A  horizontal  slip  may  then  be  pinned 
to  the  anterior,  middle,  and  posterior  slips  of  the  knotted  bandage,  be- 
ginning in  the  median  line  on  the  forehead,  then  back  to  the  center  of 
the  middle  slip,  and  then  to  the  slip  underneath  the  occiput,  to  hold  the 
dressing  securely  in  position. 

To  bandage  the  eye  (the  left,  for  example),  hold  the  end  of  the  strip 
half-way  between  the  right  ear  and  occiput,  and  bring  the  roller  forward 
over  the  left  eye  and  malar  eminence,  and  around  backward  beneath  the 
ear  and  occiput  to  the  point  of  starting,  and  repeat  once.  AVhen  the 
second  turn  arrives  at  the  right  ear  it  should  pass  above  this  and  com- 
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pletelj'  aronnd  the  skull,  just  above  the  eyebrows  nnd  below  the  occiput, 
in  order  to  secure  the  oblique  turn.  Complete  the  dressing  by  niternating 
betwmm  the  horizontal  and  the  oblique  direction  of  the  roUer  {Vig.  26). 

Kor  thtj  uppw  lip  a  Ui-es.sing  ia 
readily  secure*!  by  u  niirrow  band- 
age passing  horiznntuUy  around 
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beneath  the  ntyse  and  ears,  and 

held   in  placi'  by  (he  head-Htall  fw.  k. 

attachment,  as  in  Pig.  24. 

IIiiU(lJ%erc7ii.f/  Bandagex.—Xw  addition  to  the  forepoinp,  emer^mcy 
dressings  fur  different  parts  ol  (be  body  may  l>c  extcmp(triz**d  from  pieces 
of  cloth  cut  in  various  shapes — the  so-called  handkerc?ii^ handaffes. 

Jfead  and  Face. — A  sinijilu  IukxI  (Fig.  27)  may  be  made  as  follows: 
A  piece  of  soft  muslin  is  cut,  27  by  2fJ  inches,  folded  over  for  6  or  7  inches 
alonjt  its  iBrreatest  measurement,  and  laid  upon  a  table,  with  the  short  piece 
nndemeiith.  Place  the  index-finger  at  the  middle  of  the  folded  edge, 
and  lum  the  nearest  corners  toward  the  center,  forming  a  pyramid,  Now 
roll  Ihe  reaiaiuing  straight  edge  up  until  it  is  on  a  level  with  the  edge 
which  was  turned  under,  and  i)lace  uptm  the  head,  so  that  this  edge  will 
lie  put  above  the  eyebrows,  while  the  rolled  ])ortiuQ  comes  across  the 
occiput,  and  the  ends  are  jiiuned  l^eneath  the 
chin.  The  cunical  tip  may  he  pinned  down,  if 
desired. 

The  four-tailed  cap  is  made  from  a  piece  of 
muslin,  45  inches  long  by  10  wide,  split  from 
each  end  to  within  4  inches  of  the  (renter.  Eauh 
of  the  four  tails  is  fi  inches  in  width,  I^iy  the 
center  of  the  piece  across  the  vertex,  carry  the 
posterior  tails  fftrwanl  over  the  ears,  and  tie 
them  under  the  chin  and  the  anterior  backward 
beneath  the  occipnt  (Pig.  28). 

Tlie  Iiead  and  fa(v  hood  is  made  as  follows : 
A  piece  of  soft,  Light  elolh,  40  inches  square,  is  iw.  9& 
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folded  and  laid  across  the  head  in  such  a  nuumer  that  the  shortest  fuld 
whii'h  is  on  top  c^rnioH  to  the  Jevel  of  the  eyebnnva,  whilt;  the  longer 
reaches  tu  the  tip  o£  the  nose  ^Fig.  :2d).     The  corners  belonging  to  the 
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fold  whic'h  is  iKirallel  witli  the  lliip  of  ihe  eyebpjws  are  (led  snugly  be- 
neath the  chin.  The  longer  fold  ia  now  turned  np  to  the  Invpl  of  the 
eyebrows,  uhile  the  comers  t>elonging  to  it  nre  drawn  forwani  nntU 
freed,  and  are  then  carried  back  and  tied  beneath  the  occiput  (Fig.  3ti). 
For  holding  an  ice-bag  or  dressing  npon  the  head,  the  sktill-iitt 
(Fig.  31)  will  be  found  of 
use.  It  iH  made  of  cot- 
ton threads,  is  tightened 
aroand  the  hesid  by  a 
tape,  which  draws  it  to- 
gethfr  like  the  stiingn  of 
n  retirult'.  and  w  further 
f^  seeurwl  by  a  striip  tied 
umU-r  the  v\\m. 

The  fonrMiiM'  dress- 
fnff/or  the  chin  and  low- 
er Jnw  if?  made  by  split- 
ting a  strip  of  muslin,  0 
inches  wide  and  id  inches 

Fu.  n.— {Afi«r  £>iDan)i.)  h>ng,    from    filch    iMid    to  Fm.  33. 

within  14  inch  of  the  cen- 
ter, placing  it-s  middle  over  the  cliin,  and  turning  the  [wsterior  (ails  up> 
ward  in  front  of  the  ears  to  Iw?  tied  nver  the  vert^'X.  The  anterior  tails 
are  now  cnriied  back  l>elow  the  ears,  crossed  once,  and  pinned  bene^ith 
the  occiput,  wliile  the  ends  are  carried  upward  and  fonvard  aad  tied 
upon  the  forehead  ( Fig.  32). 

Other  Kptii'ial  dretuiingtj  will  be  de^iritwd  in  the  chapters  on  Re^onal 
Surgery. 
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CHAPTER  IIL 

AN.,«STHESIA. 

An j:sthesia  means  loss  of  sensibility.  It  may  be  local  or  genercd. 
In  the  fonner,  the  sensibility  of  a  limited  portion  of  the  body  is  more  or 
less  completely  lost,  while  the  patient  remains  conscious  ;  in  the  latter, 
both  consciousness  and  sensibility  are  lost. 

Local  ansesthesia  may  be  obtained  in  a  remarkable  degree  by  the  judi- 
cious employment  of  the  hydrochlorate  of  cocaine,  for  the  application  of 
which  agent  to  surgical  use  the  world  will  ever  be  indebted  to  the  Austrian, 
Roller.  The  2-  and  4-per-cent  solutions  are  chiefly  used.  An  aseptic  solu- 
tion may  be  made  by  employing  gr.  j  boric  acid  to  ^j  of  distilled  water. 
To  this  add  gr.  xx  hydrochlorate  or  cocaine,  which  is  approximately  a  4- 
per-cent  solution.  Applied  to  the  cornea,  conjunctiva,  or  any  mucous  sur- 
face, cocaine  is  rapidly  absorbed,  the  capillaries  are  contracted,  and  the 
end  organs  of  the  sensory  nerves  paralyzed.  Upon  the  unbroken  integu- 
ment it  produces  little  or  no  effect.  Injected  into  the  tissues,  it  produces 
auffisthesia  wherever  it  reaches — in  bone,  muscle,  or  the  subcutaneous 
structures.  Thrown  into  the  substance  of  a  nerve,  or  immediately  around 
it,  it  is  readily  absorbed,  and  produces  ansesthesia  in  all  parts  in  the 
range  of  distribution  of  the  nerve-trunk  beyond  the  jtoint  of  injection. 
The  quantity  which  can  be  safely  used  has  not  yet  been  determined,  and 
must  vary  with  the  susceptibility  of  the  individual.  Applied  to  the  eye, 
there  is  no  danger  of  absorption  of  a  quantity  capable  of  doing  harm. 
Upon  the  mucous  surfaces  of  the  buccal  cavity  and  pharynx  several 
drachms  of  a  4-per-cent  solution  may  be  brushed  with  a  camel's-hair 
pencil  in  the  course  of  an  operation  lasting  an  hour,  for  here  the  excess 
is  washed  off  and  diluted  with  the  saliva,  which,  of  course,  should  not  be 
swallowed.  Injected  into  the  deeper  tissues,  below  the  face  and  neck, 
from  twenty  to  thirty  minims  of  a  4-per-cent  soluti<m  should  be  the  limit 
within  at  least  one  hour  before  the  dose  is  repeated,  unless  a  good  pro- 
portion of  the  liquid  injected  is  allowed  to  escajw  by  immediately  incising 
in  the  line  of  injection.  Within  the  distribution  of  the  fifth  nerve  its 
administration  should  be  especially  cautious.  Partial  respiratory  paraly- 
sis has  occurred  in  several  instances  after  the  injection  of  fifteen  minims 
of  a  4-per-cent  solution  in  the  supra-orbital  region,  and  in  other  portions 
of  the  face.  Artificial  respiration  was  necessary  for  about  fifteen  minutes. 
Chloroform  or  ether  narcosis  is  believed  to  lie  unusually  dangerous  while 
a  patient  is  under  the  influence  of  cocaine. 
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For  the  eye,  drop  two  or  three  minims  of  a  4-per-cent  solution  into  this 
organ  every  minute  or  two,  xmtlL  from  five  to  ten  minutes  have  elapsed. 
For  light  work,  such  as  the  removal  of  a  foreign  body,  or  touching  the 
lids  with  blue-stone,  the  smaller  quantity  will  suffice ;  for  corneal  section, 
iridectomy,  etc.,  the  anaesthesia  should  be  more  profound.  In  the  mouth, 
it  will  suffice  to  paint  the  part  to  be  anjBsthetized  with  the  4-i>er-cent  so- 
lution by  means  of  a  camel's-hair  brush,  every  two  or  three  minutes,  for 
a  half-hour  before,  and  at  intervals  duiing  the  operation.  In  this  way 
ulcers  may  be  cauterized,  or  limited  incisions  made  with  perfect  insensi- 
bility, and  by  the  employment  of  this  agent  any  irritable  condition  of  the 
mouth  and  throat  may  be  relieved.  I  have  operated  for  cleft  of  the  soft 
palate  in  an  adult  vrith  perfect  anaesthesia  by  this  method. 

In  minor  surgical  operations  upon  the  extremities,  a  prolonged  and 
perfect  anaesthesia  may  be  secured  by  the  method  of  Coming,  which  con- 
sists in  injecting  the  tluid  into  the  tissues  of  the  part  to  be  aniesthetized, 
waiting  from  two  to  five  minutes  for  absorption  of  the  solution  by  the 
vessels,  and  then  keeping  the  cocaine  in  the  tissues,  by  arresting  the  cir- 
culation, with  a  rubber  tourniquet  applied  between  the  injection  and  the 
heart.  The  efficiency  of  this  method  has  been  amply  demon sti-ated.  The 
twenty  or  thirty  minims  of  4-per-cent  solution  should  be  distributed  equal- 
ly in  the  line  of  the  incision.  A  single  puncture  with  the  hypodermic 
needle  will  suffice  to  allow  the  fluid  to  be  thrown  over  an  area  an  inch  in 
length,  and  the  effect  is  so  rapid  that  the  second  puncture  can  be  made 
through  the  anjBsthetized  skin.  The  needle,  after  passing  through  the 
integument,  travels  along  just  Iwneath  it  to  its  full  length.  One  or  two 
minims  are  then  forced  out,  the  needle  withdi-awn  a  quarter  or  half  inch, 
and  a  like  quantity  discharged.  If  a  deep  incision  is  required,  the  needle 
should  go  into  the  deeper  tissues.  One  advantage  of  this  method  is  that 
a  smaller  quantity  of  cocaine  will  produce  a  greater  degree  of  antesthesia, 
and  with  less  constitutional  effect.  When  as  much  as  thirty  minims  are 
used,  the  excess  may  be  squeezed  or  pressed  out  of  the  part,  or  washed 
out  with  the  irrigator.  As  to  the  length  of  time  for  which  a  tourniquet 
may  safely  remain  holding  the  part  beyond  full  of  stagna  n  t  blood,  I  would 
say  that  a  half-hour  would  be  within  the  limit  of  safety.  I  have  con- 
stricted the  penis  continuously  for  an  hour  in  circumcision,  the  great  toes 
on  several  occasions  for  more  than  half  an  hour  in  removing  ingrowing 
nails,  and  the  arm  for  half  an  hour  in  a  number  of  cases.  It  is,  however, 
not  always  necessary  to  entirely  arrest  the  circulation  of  a  part,  for,  if  the 
elastic  be  applied  close  behind  the  part  to  be  incised,  the  superficial  com- 
pression will  retard  the  flow  at  this  point,  while  the  deeper  vessels  and 
remote  capillaries  are  not  materially  interfered  with. 

In  minor  operations  upon  the  trunk,  face,  head,  and  neck,  greater  pre- 
caution must  be  taken,  for  here  the  solution  is  carried  directly  to  the  center. 
This  is  especially  necessary  in  the  head  and  face,  for  reasons  above  given. 

If  the  precaution  is  taken  to  throw  in  a  small  quantity — say  five  or  ten 
minima — in  the  line  of  the  proposed  dissection,  and  immediately  incise  and 
dissect  as  far  as  the  zone  of  ansesthesia  extends,  so  much  of  the  injected 
cocaine  e8cai)e3  with  the  oozing  that  comparatively  a  small  proportion 
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passes  into  the  general  oiroulatinn.  By  this  practice  I  have  made  a  great 
many  op'Tations  recnuritip  3j-ij  of  a  4-per-cent  solntioD  without  acd- 
tU-nt.  The  details  to  b«>  observed  in  :*pei'ial  O[ienitioiis,  such  an  ampu- 
tation of  a  linger  or  l<te,  ciri'miU'iKion.  extirjjtiliou  of  ingrowing  toe- 
nails, etc,  will  1)©  gii'en  under  the  headings  (o  which  tliose  various  pro- 
chhIuivs  lielonjj. 

Another  method  of  prbdiicing  local  ana>stheRia  is  !>y  mennn  of  cM^r 
spray.  Pi>r  this  piirptiLse  the  ordinary  Richardson's  atomizer  (Fig.  33) 
will  snffice.  In  purchasing  thisnppamtiis,  secnre  one  with  a  silver  tube — 
ntft  of  glass,  for  this  is  too  fmgile,  nttr  of  gntta-i>ercha,  which  is  always 
getting  stopiKsd  up.  The  atomization  of  the  ether,  and  tlie  nonsfqtii'nt 
rapid  evnponiriim,  produces  an  iiil^^nsecohl,  relartlsti'mporarily  the  capil- 
lary di-culation,  and  thns  paralyzes  the  end  oi^ins  of  the  sensory  nen-ea. 
Everything  Mng  in  readi- 
ness, an  assistant  commences 
the  atoraization.  holding  The 
end  of  the  tulw  fwm  three  to 
six  inclies  distant  fi-om  the 
Mitin,  so  that  the  shower  of 
vapor  will  fall  upon  the  area 
to  be  incised.  The  skin  tin- 
der ilie  s]»riiy  changes  from 
the  normal  tlush  to  a  whitish 
purple,  which,  by  a  continn- 
ation  or  sudden  increase  of 
the  force  of  the  spray,  will 
turn  white  and  become  stiff  and  fwziMi.  This  hust  c<md]ti(m  is  to  be  a\'ni(i- 
ed  in  general,  for  the  ivactioii  fnmi  it  is  painful  and  sloughing  may  (vccur, 
-while  a  sulHcicnt anaesthesia  may  be  obtainc<l  without  Tx-al  freezing.  When, 
by  pinching  with  the  forceps  or  pricking  with  the  knife,  insensibility  is 
assure<l,  the  openiti(m  should  Vtegin,  and  the  spray  be  continued.  Ether 
spray  can  not  be  employed  about  the  eye.  on  account  of  the  irritation  it 
produces,  nor  about  the  nose  and  mouth,  on  account  of  its  U-ing  inhalint. 
It  is  in  general  inferior  to  cot^iine  auK^sthesia,  Uicause  tho  latter  secnrea 
H  more  complete  insensibility,  and  the  reaction  is  far  less  pniuful.  Rki- 
goline  may  be  used  instead  of  ether,  but  it  is  bo  difficult  Ui  obtain  ttiul'  it 
has  been  suiH-i-seiled  by  the  ether. 

A  mixture  of  tM4ual  parts  of  cracked  ice  or  snow,  and  salt,  applied 
directly  to  a  part  or  wrapped  in  a  thin  cloth  and  laid  upon  the  skin,  will 
produce  perfect  local  anaesthesia,  and  is  a  fair  substitute  when  neither 
the  copiiine  nor  ether  can  be  secured,  and  the  emergency  (leniaiuls  opera- 
tive int^-rfe^PHnce.  For  fejir  <»f  over-freezing,  the  mixtim!  slittnld  1m'  lifted 
frequently  and  tho  part  inspected. 

Genera^  Aita'alhcsm. —Yor  any  simple  o]>er!ilion  which  must  of  neces- 
sity be  pndoiiged,  and  for  all  ft)rmidablc  procedures  in  sui-geiy,  complete 
and  general  narcosis  should  be  secured.    The  deliberate  conduct  of  an 
operatii»n  which  is  scarcely  possible  when  a  jjatient  is  «c)t  profoundly] 
anaesthetized,  ^ves  an  assurance  of  success  not  to  be  hoped  for  underj 
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any  other  conditions ;  and  when  to  this  is  added  the  almost  perfect  free- 
dom from  danger  in  properly  conducted  general  aniesthesia,  how  much 
more  should  the  profession  strive  to  educate  the  public  out  of  the  un- 
founded dread  of  taking  an  anesthetic.  It  is  this  fear  which  induces 
many  patients  to  conceal  or  silently  bear  a  malady  which,  if  operated 
.  upon  early,  would  prove  insignificant,  bat  which,  when  left  until  pain, 
exhaustion,  or  impending  death  drives  them  U)  seek  relief  at  the  hands 
of  the  surgeon,  is  too  often  formidable.  One  cause,  and  the  chief  one, 
for  this  unfortunate  condition  of  affairs,  is  the  reckless  employment  of 
these  agents,  the  lack  of  precaution  in  preparing  a  patient  for  narcosis, 
as  well  as  in  the  method  of  administration.  Of  the  various  ansesthetics 
which  have  been  introduced  for  surgical  use,  only  two  deserve  to  be 
considered,  and  in  order  of  preference  they  are  ether  and  chloroform.  . 

Ether  is  so  much  safer  than  chloroform  that  it  should  be  used  in  the 
large  proportion  of  cases.  The  estimated  death-rate  after  ether  is  1  in 
20,000,  for  chloroform  1  in  3,000.  AVhUe  the  value  of  statistics  may  be 
questioned,  and  admitting  that  a  certain  number  of  cases  perish  after 
ether  narcosis  from  ureemia  or  pneumonia,  the  proportion  of  fatal  cases  is 
still  so  largely  with  chloroform  that  ether  should  be  selected  as  the  safer 
agent.  All  of  the  minor  objections  to  ether  by  the  advocates  of  chloro- 
form narcosis — namely,  its  slowness  of  action,  irritation  of  the  respiratory 
tract,  nausea  and  vomiting,  inflammability,  extra  quantity  required,  etc. 
— fade  into  insignificance  when  brought  face  to  face  with  the  fact  that  the 
number  of  lives  sacrificed  by  chloroform  are  so  largely  in  excess  of  those 
after  ether  narcosis. 

In  my  opinion,  chlorqform  narcosis  is  only  justified  under  the  follow- 
ing conditions : 

1.  In  children  under  six  years  of  age,  where  it  is  less  apt  to  cause  an 
accumulation  of  mucus  in  the  trachea  and  bronchi  than  ether.     Its- 
more  rapid  and  less  irritating  action  renders  it  preferable  in  this  class  of 
patients. 

2.  In  women  in  childbirth  where  the  recumbent  posture  is  imperative. 

3.  In  an  emergency  where  ether  can  not  be  obtained. 

4.  In  a  patient  who  has  previously  been  in  ether  narcosis,  in  which 
dangerous  symptoms  were  caused  by  the  ether,  or  in  which  rigidity  could 
not  be  overcome. 

6.  In  an  emergency  where  it  becomes  necessary  to  x>erfonn  an  opera- 
tion within  two  or  three  hours  after  the  ingestion  of  a  quantity  of  solid 
food. 

6.  In  some  exceptional  cases  of  laryngeal  or  tracheal  stenosis. 

7.  In  patients  suffering  from  well-marked  acute  or  chronic  nephritis. 

8.  In  cases  of  extensive  bronchitis  or  pneumonitis  with  dyspnoea. 

In  all  other  conditions  ether  should  be  given.  The  slowness  of  its  ac- 
tion is  an  objection  unfounded  in  fact,  for,  if  desired,  ether  narcosis  can  be 
effected  within  ten  minutes.  Nausea  and  vomiting  are  objections  with- 
out value  when  the  proi>er  precautions  are  taken  to  prevent  the  ingestion 
of  solid  food  or  milk  for  eight  hours  before  the  administration  begins. 
The  inflammability  of  ether  requires  ordinary  precaution  in  not  allowing 
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a  liglit  or  cautery  point  to  be  bmiiglit  wirhin  five  or  six  feet  of  the  ether 
oone  or  Bask.  Although  I  hare  used  ether  many  times  with  arliticial 
light,  I  have  never  »eeu  an  accident,  and  do  not  hesitate  to  rwommeud 
its  invariablp  employment  for  nifrht-work.  Th(»  question  of  bulk  or 
quantity  can  only  come  up  in  remote  military  or  frontier  practice,  where 
tniiis[K>rrnli(m  isditReult. 

TV/f  AdmhtistruUon.  qf  Eth^r. — Complete  narrosia  may  l>e  obtained 
from  llievapf)rof  ether  iidininiKh-red  l>y  in//a//ih'/m,  or  by  being  intnv- 
duced  into  the  rectum.  The  latter  method  is  rarely  practiced,  except  in 
opemtions  about  the  mouth. 

The  foUouing  ]K>int8  are  essential  in  the  fiiirce«>sfu1  axlminiHtration  of 
ether;  Only  llm  bf-^st  f/nallfr/  of  ethvr fortlor  should  be  employod.  That 
nianufartiiml  by  Dr.  Squibb  i.s^mernlly  preferreti  in  Anu'rica.  It  hIiouUI 
have  a  siM'cilic  gravity  not  greater  than  0'738.  should  boil  nolently  when 
in  a  test-tube  it  is  subjected  to  the  heat  of  the  hand,  and  a  bit  of  plasH  {a 
dropped  into  it.  The  qvantihj  to  l>e  uwkI  will  depend  in  part  upon  the 
length  of  time  required  for  the  performance  of  the  operation,  the  con- 
struction of  the  inhaler,  and  the  idio::.yncmMy  of  lb*?  patient. 

Ah  oixlimirily  ^^iven  with  the  Aliis  inhaler,  wliicli  allows  of  a  free  ad- 
mixture of  air  and  cnnsideniblt*  evaponitiou.  t(t  maiulaiu  tromjilpte  narro- 
sia for  one  hour  will  couaumt;  from  twelve  to  sixteen  ounces.  The  pivpa- 
mtion  of  the  patient  is  important.  As  just  stated,  solid  or  coagulable 
fwnl  should  Iw  forbidden  for  at  least  eight  hours  bebn-e  an  0|>enition. 
Tile  bowels  should  be  moved  by  a  laxative  ou  the  night  before  the  an- 
sestiietic  is  to  be  given,  and,  if  ueoessjiry,  by  enema  tm  the  nu)ming  of 
the  same  day.  (Tit-jit  cam  should  always  be  given  in  the  selection  of 
pPoi)er  nourishment  for  the  patient  for  several  days  at  least  j)rior  to  the 
opemtion.  Solid  bjiid.  with  the  exceptitm  of  tho  eight  hour  liniit-  is  imi 
contra-itHlic3it»Nl  unleMS  tlin  abdouiinsd  visi-eni  are  involved  in  the  ()]iera- 
tioiL  A  half-hour  before  the  anaesthesia  is  commenced,  about  two  table* 
8]Xionfuls  of  rye  whisky  or  bmndy  in  a  teacnpful  of  water  should  be 
tiiken  into  the  stomach.  If  the  latieut  is  unusually  nervous  and  ex- 
citable, or  suffering  great  pain  or  any  marked  irritatitm  of  the  ulr-pus- 
sigcM,  from  (me  fourth  to  one  third  of  a  gmin  of  nior|diia  should  I*e 
injected  hypodermically  about  twenty  minutes  befoi-e  the  inhalation.  It 
is  important  to  explain  tr>  the  jmileut  the  action  of  the  agent,  and,  atvove 
all,  to  impress  tipon  him  the  entire  absence  of  ilanger;  that,  althongli  it 
will  at  tirst  caiis»  him  to  ex|ierience  a  .sense  of  strangnlatinn  or  suffoca- 
tion, yet  this  will  hst  only  for  a  minute.  Hnally.  artificial  teeth  or  any 
loose  substance  should  be  removed  fiv»m  the  month,  and  the  clothing 
loownt^l  about  (he  neck,  chest,  and  abdomen.  Upon  a  table,  within 
reach  of  the  etherizer  or  his  assistant,  Ihe  following  articles  should  be 
aiTanged  in  oitler : 

1.  A  wedge-  or  screw-shaped 
piece  of  wfKHi  frtr  forcing  and 
holding  the  jaws  apart  (Fig.  34). 
A  Sayre's  p<'riustea]  elevator  is  a 

gOOtl  substitute.       2.    A   U»K>dwil-  Fw.  M.-UwxHiibboronJ«rw" 
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Iie'a  month-gag  (Figs.  35  ami  36)  for  keeping  rhe  jaws  permauf  utiy  sei^a- 
ratetl  U  the  enn-rgeiicy  arises.  The  Mott-lIeiHter  jfiig  will  du  as  u  sub- 
stitute (Fig.  37;.    3.  A  stroug  ttiDuculum  or  forceps,  for  dniwing  out 
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the  toDgue.     4.  A  large-sized  curvLMl  needle,  armed  with  a  good  silk 
thread,  for  transKxton  of  the  tongue  if  the  eiiiergeney  aiises.     5.  Two 

or  thrtv  c«rvL-d  probaogs  with 
small  sponges  thd  on.  for  niop> 
jiing  out  tile  pharynx,  tliiiMit, 
uiid  inniith  (i<4>i<  Fig.  48).  (t. 
Severnl  ounces  of  whisky  or 
l)rnndy  nndilnted  :  a  hypoder- 
mic syringe  tilled  with  this 
and  ready  for  use :  an  onli- 
naiy  syrin;;^  for  a  whisky  or 
wiiriu-water  enema.  7.  An  ex- 
tra can  of  ether.  8.  A  silver  trachea-tiihe.  fi.  A  pns-basin  or  jian,  In 
casH  of  vomiting,  10.  When  an  opemtion  whieh  ni.iy  iuvulve  gri'ut  loss 
of  Mood  is  undertaken,  a  ren-ounce  BuUne  solution  fur  trunsfusitm.  The 
formula  is :  Common  salt,  gr.  xxx  ;  eurbcmate  of  soda,  gr.  v  ;  water,  3  x. 
If  neresaary,  the  ether  may  be 
p(Hirr<l  directly  fr<»m  the  ran  into 
tl»e  inhaler,  but  the  bottle  shown  in 
Fig.  38  will  be  found  very  conven- 
ient, and,  as  itisgi-adnated.  thfcpian- 
tily  used  ran  be  it^iidily  estimated. 
The  Allis  inhaler,  until  recently 
in  common  use.  "ennsists  of  a  wire 
fniaiework  sulfii-icutly  larir*'  to  C'Ver 
the  lower  part  of  the  face.  The 
wires  are  parallel,  and  about  one 
eighlli  ut  an  Jncli  ajmrt.  Betwiu-n  the 
Hires,  from  side  to  side,  a  strip  of 
bandage  two  and  a  half  in<'li(w  wide 
ffl  pOBsefl.  Il.s  ndrantiiges  are  these  :  The  ether  Iwiiig-very  thoroughly 
mixed  with  air,  (he  jintient  does  not  suffer  from  the  suffdcwtiMU  usually 
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felt  nt  first,  inhnling ;  there  is  a  loriaie  evnporntinp  surface.  A  very  mnch 
»nialler  quantity  of  ether  is  used,  and  less  escapes  into  the  room  tlian 
with  the  nsual  mr>de  of  piving  this  aniesthf>Hr  ;  the  ether  can  l>e  dropped 
fjTom  n  bottle  on  the  distal  end  of  the  inhaler  without  removing  it  from 
the  face  ;  thn  mask  is  soft  and  plhible,  fittinj;  accurately  to  the  nnse  and 
month  ;  and,  lastly,  it  is  of  very  Him]>Ie  construction,  and  can  not  ^ft  out 
of  order.  Orer  this  frame  is  dmwn  a  piece  of  stout  sheet  India-rubber, 
or  jKitent  leather,  which  has  been  stitched  together  at  the  ed^^tsa,  so  as  to 
make  a  covering;  for  the  fmme,  ]>n)jwting  over  one  end  two  inches,  to 
form  the  mask,  and  at  the  other  one  inch." 

The  jiTeat  objections  to  this  apparatus  are — (1)  the  excessive  qnan- 
tity  of  ether  necessary  to  product;  and  mainUiin  anfle^«l1lesia,  and  (2)  the 
contact  of  the  cold  vajwr  with  the  air- passages. 
Neither  of  these  ol>jections  are  present  in  the  Cfover 
inhaler,  in  which  the  minimuni  of  ether  is  used, 
while  the  inspired  vapor  is  warmed  before  it  reach- 
es the  trachea.  Although  jls  3-et  not  in  general 
use,  it  is  believed  that  this  valnable  inhaler  will  be 
more  widely  employed  as  its  merits  become  known. 

A  very  efficient  inhaler  is  represented  in  Fig. 
40,  consisting  of  a  rubber  flange,  or  mouth*  and 
nose-piocp,  about  three  incht's  in  diiinicter  and 
two  in  width,  sHppi'd  over  the  largi^r  t-nd  of  an 
ordinary  lamp-chimney.  A  sponge  is  placed  in 
the  expsmsion  of  the  chimney.  Into  which  the  ether 
is  sprinkled,  without  removing  the  apparatus,  and 
through  which  the  x>roper  quantity  of  air  can  pass 
in  and  out. 

In  an  emergency  an  inhaler  can,  i>e  made  by 
cutting  a  piece  of  pastelhtani,  twelve  inches  long 
by  seven  wide,  shaping  and  pinning  it  into  a 
cylinder,  and  lining  it  with  a  folded  towel,  or 
other  cloth.  A  notch  should  be  cnt  out  to  fit  over 
the  noee,  and  the  edges  stfftened  by  wetting. 
Thickly  folded  newspa[H*r  will  siTve  the  same  pur- 
pt>8e.  A  hat-crown,  with  a  segment  removed  and  the  lop  i>erfoi'nted, 
will  answer.  Tlie  cloth  and  paper  cone  should  not  lie  emi)loyed,  being 
objectiomible  in  not  allowing  a  suflhient  admixture  of  air,  and  in  hav- 
ing to  lie  lifted  fmm  the  face  when  additional  ether  is  requii-evl. 

In  cx>mmeacittg  the  administration,  which  should  l>e  done  in  a 
room  away  from  the  preparations  for  the  operation,  if  the  AUis  or 
any  open  inhaler  is  used  two  or  three  teaxpooiif}ilx  of  ether  are  sprin- 
kled into  the  inhaler,  and  the  appanLtus  held  about  two  inches  fi^m  the 
lips,  the  assisUint  standing  iit  and  ubovo  the  patient's  head.  After  a 
minute  or  two  a  like  quantity  is  added,  and  the  rim  is  now  allowed  to 
rest  on  the  face.  The  patient  Is  directed  to  breathe  freely  and  to  force 
all  the  air  out  of  the  lungs,  to  blow  thrfiu£;h  the  inhaler,  and  to  inspire 
deeply.     No  talking  should  be  permitted  within  hearing,  except  tlis 
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words  of  iliroction  nml  oncoiimgumimt  fn>m  the  one  in  aiifliority.  If  at 
the  srai't  iin  inhnler  is  surchtipgwl  witJi  etiier,  and  placed  clnw'Iy  over  the 
moiiih  and  n(iHt>,  the  irrilutiuD  is  t^i^^i-fuL  thut  Hpiism  of  rhe  glotrii^,  willi 
violent  conglan^,  (Krnra,  and  a  sense  rif  strangnlation,  which  frijihtt-ns  ihe 
pHtieni,  and  rjiusf's  an  imnecessiiry  strugj^le  and  romraotion.  Indiairimi- 
natc  pouwrsjition  in  the  pi-esence  of  a  irariynt  who  is  Leinj;  an^esllietized 
should  be  forbidden,  since  it  often  iuducws  boisUiious  condurt  or  nn- 
guiirded  oxx^ressions  from  tb*;  half  iDtoxiiyited  subjeot.  In  the  course  of 
livo  or  six  minutes  the  degree  of  tolerance  establifthed  wUI  allow  rhn  ud- 
ditiiin  of  3j  ui  3ij  "f  thy  aiia'stlieti<%  and  this  may  Iw  re|*witc<i  in  thnw 
or  four  minutes.  At  this  period,  about  ten  or  fifteen  mjmitos  after  com- 
mencing the  inhalation,  the  face  Iwcomes  Unshed  fr<^m  capillary  disten- 
tion, the  jiulso  is  considerably  iucreiised  in  power  antl  fi-wjuency,  u<»»>m- 
jKiuied  by  delirium  ^aryinj^  in  chnnirter  and  dogree.  If  the  patient 
ahf)uld  now  l)e;;in  to  strugj^le  and  resist  the  inhalation,  the  assistants 
should  hold  the  arms  and  legs  tiruily  agaiuHt  the  IhhI  or  lable.  When 
help  is  flcaiTC,  this  feature  should  be  antiriimte<rl,  and  a  leather  strap  or 
rope  passed  around  the  table  or  bed  and  over  the  legs,  just  above  and 
below  the  knees,  which  should  be  tightened  at  the  pro]>er  time.  The 
arms  sliould  tm  held  against  the  bed  etase  to  the  Hides  in  full  exten- 
sion and  supination.  Every  few  ndiiutes  from  3ss  to  "  j  nf  tho  anirH- 
thetln  should  tie^  sprinkled  into  Ihe  inhaler.  In  fi'om  fifteen  t<i  twenty 
minut«s  all  movements  of  volition  cea-se,  the  respirations  are  regular 
and  wifts  the  pulse  is  slightly  full  and  arrelerated  ;  the  pupil,  which 
at  first  contracted.  Is  now  dilated,  and  the  linger,  rubbed  along  the  eye- 
lashes or  over  the  cornea  and  coujuuctiva,  produces  no  si)ai!Ui  of  Ihe 
orbicular  miuwle  of  the  eye ;  the  amis  fall  limp  and  helpless,  and.  n^main 
in  any  positinu  in  which  they  may  be  placed.  'Hie  jKtrient  is  now  in  the 
vvcond  A-ttifff^  and  it  hIiouUI  Ih*  the  aim  of  the  etherizer  lo  keep  ihe  nur- 
eofiis  just  a  little  l>ey<md  connciousness.  If  he  is  thoroughly  trained,  this 
cjin  iilniost  always  lit*  done;  and  tn  tlie  o|ierator  thi^  sense  of  security 
from  the  danger  of  asphyxia,  on  the  one  hand,  and  the  annoyance  of  the 
patient's  becoming  conscious,  on  the  other,  is  invaluable.  In  operating 
witbuui  a  touniupiet,  the  color  of  the  blood  whiih  es<'ai)es  shouM  Iw 
noticed,  for  black  IiUmhI  indicatea  a»phyxiaf  ita  sudden  cessation  heart- 
fiiilnre. 

When  in  the  course  of  nnrcosis  the  respiratiou  liecomes  markedly  ir- 
regular and  infrequent,  and  the  breathing  siertopous  in  character,  the 
indications  are  Those  of  t<x>  profound  paralysis,  and  the  ether  shonid  !» 
temporarily  discoutinuHl.  Lividity  of  the  face  indicates  asphyxia,  and 
demands  immediate  allenlion.  As]ihyxia  may  occur  from  several  causes, 
and  in  any  stage  of  etherizutiou.  In  i\w  firnt  stage^  ()r  stage  of  excite- 
ments from  iiiusrulur  fiipofitm^  the  respiratory  niUHidi^s  may  be  seized 
with  tonic  Rfiasm,  the  chest  and  abdominal  walls  remain  immovable,  ami 
the  teeth  clenched  by  cimrraction  of  the  musch^  of  maslication.  Tlie 
veins  of  the  forehead,  face,  and  neck  become  enormously  distended,  and 
the  skin  bhie.  This  condition  is  not  infrequent  in  subjectit  :iddicted  to 
chronic  alcoholism.    It  is  rare  in  other  patients  when  the  narcxi.'iis  is  gradn- 
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ally  and  carefully  accomplished.  It  should  be  relieved  by  temiwrary  dis- 
continuance of  the  ether,  forcible  separation  of  the  jaws  by  means  of  the 
screw-gag,  or  other  instrument,  pulling  the  tongue  out  of  the  mouth  with 


Fia.  41.— {Modified  ih>m  Esoiarch.) 

a  forceps  or  tenaculum  (Fig.  41),  and  compression  of  the  thorax  by  lay- 
ing the  hands  spread  out  upon  the  lower  antero-lateral  surface  of  the 
ribs  and  pushing  inward  until  the  lungs  are  emptied,  then  allowing  the 
ribs  to  expand.  A  few  repetitions  of  this  manoeuvre  will  suffice,  and  the 
administration  of  the  antesthesia  should  be  resumed. 

In  the  second  stage, 
or  that  of  complete  nar- 
cosis, respiration  is  fre- 
quently interfered  with 
by  the  tongue  gravitat- 
ing backward  upon  the 
larynx.  This  can  usual- 
ly be  corrected  by  plac- 
ing the  index-finger  be- 
hind the  angle  of  the 
jaw,  and  pressing  this 
bone  directly  forward 
(Fig.  42).  The  hyoid 
bone,  fastened  to  the 
chin  by  the  genio-hyoid 

muscles,  is  thus  pulled  forward,  and  the  tongue  is  lifted  from  the  larynx. 
If  this  does  not  succeed,  the  gag  should  be  inserted,  and  the  tongue  held 

out  by  the  tenacu- 
lum, forceps,  orailk 
thread.  Whenever 
mucus  accumulates 
in  the  pharynx  and 
mouth,  it  should 
Fro.  «.  be  mopped  out  by 

the  sponges  tied  to 
curved  holders  (Fig.  43).  These  should  be  carried  well  back  to  the 
larynx,  and  along  the  sides  of  the  tongue  and  buccal  walla.  In  opera- 
tions about  the  mouth,  or  when  in  the  stage  of  muscular  spasm  the 
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tongue  has  been  wonnded  by  the  teeth,  coagulated  blood  may  get  into 
the  hirynx,  and  require  removal  by  the  sponges. 

When  vomiting  occurs  in  ether  anieathesia,  it  is  preceded  by  a  number 
of  spasmodic  movements  of  the  muscles  of  deglutition  and  of  the  abdomi- 
nal walls.  Upon  the  supervention  of  these  symptoms  the  patient  should  be 
turned  well  over  to  one  side,  and  the  head  further  rotated  and  depressed, 
so  that  any  ejected  matter  will  gravitate  readily  out  of  the  mouth  and  into 
a  baain  held  in  readiness  for  this  emergency.  Not  infrequently  food  in- 
gested against  the  advice  of  the  surgeon,  or,  iu  some  instances,  solids  taken 
more  than  eight  hours  before  an  operation,  remain  in  the  stomach  undi- 
gested, and  are  vomited  during  the  anffisthesia.  This  accident  occurs  usu- 
ally late  in  the  narcosis,  and  is  of  t«n  caused  either  by  elevating  the  patient's 
head  too  much,  or  by  allowing  him  to  come  partially  out  of  the  narcosis. 
If  a  clot  of  blood,  or  any  occluding  substance,  be  carried  into  the  larynx  or 
trachea,  and  fatal  asphyxia  becomes  imminent,  proceed  rapidly  as  fol- 
lows :  Direct  the  windows  to  be  opened,  so  that  all  the  oxygen  possible 
may  be  admitted ;  slide  the  patient  over  the  end  of  the  table  until  the 
head  hangs  down,  and  tilt  the  foot  of  the  table  up  by  placing  the  lower 
legs  upon  a  stool  or  chair.  Direct  an  assistant  to  stimulate  the  respira- 
tory movements  by  bi-manual  compression  of  the  thorax  at  intervals  of 
from  five  to  ten  seconds,  while  the  operator  does  a  rapid  tracheotomy  and 
inserts  the  tube,  grasping  the  edges  of  the  wound  with  forceps  to  arrest 
bleeding.  If  a  tube  is  not  at  hand,  the  windpipe  should  be  held  open  by 
retractors,  which  will  also  compress  the  bleeding  vessels.    The  method  of 
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Sylvester  should  now  be  carried  out :  Standing  at  the  patient's  head,  as 
he  rests  upon  the  inclined  table,  the  operator  seizes  the  arms,  at  or  near 
the  elbow,  and  presses  them  down  upon  the  thoracic  walls,  thns  forcibly 
emptying  the  lungs  (Fig.  44),  and  immediately  thereafter  extends  them 


82  A  TEXT-BOOK  ON  SURGERY. 

upward  parallel  with,  the  long  axis  of  the  body,  aiding  in  the  free  expan- 
sion of  the  chest  (Fig.  45).  This  is  repeated  from  ten  to  fifteen  times  a 
minute,  and  kept  up  by  relays  of  assistants,  if  necessary,  until  voluntary 
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respiration  is  established,  or  the  heart  has  ceased  to  beat.  All  this  while 
the  mouth  should  be  kept  open,  and  the  tongue  pulled  forward  and  out 
of  the  mouth. 

Heart-failure  is  exceedingly  rare  in  the  early  stage  of  ether  narcosis. 
A  weak  heart,  as  a  rule,  is  stimulated  by  the  ansesthetic.  It  is  more  apt 
to  be  a  part  of  the  later  stage,  and  after  a  prolonged  administration  with 
loss  of  blood  or  the  added  shock  of  the  operation.  It  is  indicated  by  a 
gradual  weakening  in  the  force  and  an  increased  rapidity  of  the  pulse,. 
or  by  the  rapid  supervention  of  pallor  from  sudden  stoppage  of  the 
heart.  When  the  fii-st  condition  prevails,  pure  rye  whisky,  or  brandy, 
should  be  administered  hypodermically,  two  or  three  syringefuls  at  once 
(eai3h  syriugeful  =  3  ss.),  and  repeated  at  intervals  of  a  few  minutes  until 
Improvement  is  noticed.  A  like  result  may  be  obtained  by  injecting 
a  teacupful  of  warm  water  and  whisky  (equal  parts)  into  the  rectum. 
Elastic  bandages  should  be  thrown  around  the  extremities  in  order  to 
drive  all  the  blood  to  the  centers.  When  sudden  syncope  occurs,  place 
the  patient's  head  lower  than  the  body  by  allowing  it  to  hang  over  the 
upper  end  of  the  table,  while  the  lower  end  is  well  elevated  (Fig.  44). 
At  the  same  time  strike  sharply  upon  the  precordial  region  with  the 
palm  of  the  hand,  and  shower  the  chest  and  epigastrium  with  cold  water. 

Ether  narcosis  may  be  also  secured  and  maintained  by  administering 
this  agent  by  the  rectum.  This  method  was  introduced  by  Pirogoff 
about  the  year  1847.  It  consists  in  the  introduction  of  the  vapor  of 
ether  as  foUow^s :  A  graduated  bottle  is  fitted  with  a  perforated  cork, 
through  which  passes  a  glass  tube.  To  this  pipe  a  rubber  tube  is  at- 
tached, and  at  the  other  end  is  a  glass  tube  for  introduction  into  the 
anus.    The  anal  tube  being  introduced  well  into  the  rectum,  the  bottle 
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of  ether  is  pUiWKl  in  a  (lut-lmtlomed  basin  cfmlaiuin^  warm  water,  which 
rintiH^  rapid  vnpfirizafion  of  tho  anfcsthcti*!,  rht;  vapor  passing  into  the 
rertnm,  whpre  it  is  ahsorl>e(l  hy  the  vessels.  The  quantity  ran  he  rcgn- 
lati^d  by  presstiro  upon  the  tube  and  ^•moval  of  the  wjirm  water.  An 
unpleasant  sensation  is  at  lirat  experienced,  and  this  is  soon  followed  by 
the  conslittitioual  eiTecIs  of  the  aj^eut.  Evun  when  caivfully  employed, 
rectal  etlwriziition  is  a  dangemiis  procedure.  It  should  only  1»«  enter- 
tainwi  in  those  rare  cases  of  extensive  dissections  about  the  month,  where 
the  presence  of  the  cone  wnukl  dangerously  prolong  the  operation.  In 
one  of  luy  cases,  after  having  successfully  employed  this  metliod  in  some 
thirty  instances,  death  resulted  fifteen  hours  after  the  oiwmtlon  from 
shock.  The  patient  had  been  primarily  anawthetize<l  by  inhalation,  and 
the  vapor  was  not  carried,  into  the  rectum  until  the  cone  was  removed 
frtim  the  mouth  and  nose.  Only  'ss.  was  admitted  to  the  i>owel.  The 
operation  on  the  lip  was  ctimpletinl  in  twenty  minutes,  and  for  the  last 
five  minutes  the  ethiT  was  entirely  discontinued.  The  patient  n^^iined 
consciousness  in  an  hour,  and,  although  eouijdaining  of  an  iinenay  sen- 
sation in  the  abdomen,  his  c^mdiiion  was  c^vnsidered  good.  Ten  hours 
later  severe  ileo-rolilis  develope*!,  followed  by  collapse  and  death.  The 
wit<tpsy  showed  very  recent  congestion  of  the  kidneys.  Tlie  walls  of  the 
lower  portion  of  the  ileum  and  all  the  large  intestine  were  intensely  in- 
jected.   There  was  considerable  blood  in  the  canty  of  the  gut. 

C/il<}rqform. — Pure  chlorofonn  is  a  colorless  volatile  li(|uid,  with  a 
sjiecific  gravity  of  1  '480,  not  highly  inflammable ;  it  has  a  peculiar  odor, 
at  first  swen'tish  t^i  the  taste,  and  nflorwniil  burning  and  pungent.  Ap- 
plied to  the  skin,  and  prevonte*!  frf>m  rapid  t- va]xinition,  it  pro4lnces  red- 
ness and  vesication.  When  shaken  with  pure  sulphuric  acid  in  equal 
parts,  no  discoloration  ensues.  Impure  chloroform,  on  the  other  hand, 
colors  the  acid  brown. 

The  preparations  for  chloroform  narcosis  differ  in  no  essential  feat- 
ures from  those  just  given.    Since  this  aniesthetic  is  more  powerful,  a 
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miu'h  smaller  qiinntily  is  tiH»*d.     A  simple  napkin  folded  Into  a  square  of 
live  or  six  inches  will  suffice  as  an  Inhaler.    The  apparatus  of  Esioarch 
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(Kig.  46)  is,  however,  ppeferable.  It  Ib  composed  of  a  wire  h-ame  shaped 
to  fit.  over  the  nntte  and  mouth,  the  center  wire  extending  up  an  inch  or 
more,  and  bpnt  into  a  hook.  Ovit  thiH  a  pitwe  of  cnnton-tlmin*'!  or  soft 
cloth  is  stretched  so  tightly  that  the  tlireatls  are  jwirted  Miifficient]y  to 
allow  the  free  passage  of  air  thr«nigli  the  covering.  To  the  upper  end  or 
houk  a  tape  is  atjac bed.  atid  tied  around  the  head  in  such  a  position  that 
the  inbaJ<?r  falls  over  the  mouth  and  nose.  The  administration  is  begun 
by  pouring  tvfelve  or  fifteen  drops  of  the  nnawthetio  npon  the  inhaler  or 
napkin.  A  fi*ee  admixture  of  air  is  neccessaiy.  The  napkin  should  not 
be  held  in  contact  with  the  lips  or  nose,  for  fear  of  shutting  off  the  proi>er 
quantity  of  air.  It  Is  a  wise  precaution  to  cover  the  skin  nl>out  the  month 
and  nose  with  vasclino  to  prevent  the  irritating  effect  of  the  chlowiform. 
In  two  or  three  minutes  the  same  quantity  is  renewed,  and  so  on  until 
sensibility  and  consciousness  are  h>«t.  Chloroform  narcosis  may  also  be 
divided  into  three  stages. 

'Vht^  Ji-rxt  is  the  stage  of  excitation.  In  this  the  pulse  is  usually  in- 
creased in  force  and  frequency,  the  face  is  flnsherl,  the  pupil  normal  or 
contracted ;  delirium  is  present^  and  a  condition  of  mus^^ular  rigidity  en- 
sne.**.  \'arying  in  degree  in  different  sniijecta.  It  is  almost  always  well 
marked  in  patient.s  of  the  alcohol  habit.  The  seconff  stage  is  that  in 
which  sensibility  and  consciousness  are  lost,  3'et  in  which  the  functions 
of  the  heart  and  respiratory  organs  are  jierfoiined  in  an  almost  natural 
manner.  The  pupil  is  now  dihited  and  arteriul  l^msicm  dinjiuislied.  In 
the  third  »(age,  tluit  of  profound  paralysis,  the  !)rt!iithing  Ix^comes  shal- 
low and  stertor<iiis.  the  heart-beats  raiiid  and  weak,  and  the  arterial  teu- 
aion  is  markedly  diminished. 

The  second  is  the  operative  sfar/e.  The  third  should  be  avoided. 
Death  duruig  the  inhalation  of  chloixiform  occurs  fn)m  both  heart  and 
respirator}'  failure,  and  may  take  place  in  any  stage  of  the  narcosis.  It 
is  the  heart,  however,  which  fails  in  the  vast  majority  of  fatal  cases,  and 
this  oigan  not  iufretpienlly  suddenly  nnd  withdiit  warning  ci^ases  tolieat. 
On  the  other  hand,  ether,  when  given  in  lethal  doses,  paralyzes  the  res- 
piratory muscles,  of  which  there  ai-e  almost  always  premonitory  symp- 
toms that  will  not  escape  the  acute  observer  and  cautious  surgeoti. 
When  natural  re.spiratiun  fails,  artilicial  means  may  Iw  j-eadily  employed 
and  life  saved  by  kee]>ing  up  a  sutlicien!  tpiantity  of  air  uulil  thw  effects 
of  tlie  ether  ]>asses  away.  In  heart-failure  from  chloroform  there  is  little 
hope  of  restoration  of  function. 


CHAPTER  rV. 


8UROICAL  OPKIIATIONS. 


Inntntmeiits. — Much  of  success  in  practice  depends  npon  the  pos- 
session of  a  variety  of  instninieiita  which  should  Iw  of  the  very 
best  niiitrriul,  nuKitt  uftcr  well -appro  vtni  patterns,  jind  ns  simple 
in  cofiKmiclion  as  possible.     The  best  inHtrunmnts  an?  now  made 
uith  good-siswd  handler,  not  lar^  enough  to  be  cumberaome, 
but  snfHciently  largi*  to  l»e  ^rniHped  firndy  in  thp  liund.     For  all 
linives,  riMnwtors,  jfonges,  etr.,  tlie  handles  are  made  of  vulcan- 
ized rubber,  which  U  moUec  on  to  the  steel,  and  does  not 
tbeivfore  reqnm*  to  be  riveted.     Tliis  material  is  suscep- 
tible of  a  hiju;h  polish,  and  is  e^isily  kept  rinm.     All  Hur- 
fuces  should  Ik;  iM^rfi-ctly  smooth  and  jdain,  even  to  tlie 
rxtont  (tf  omitting  the  stamp  of  the  manufacturer.     For 
aaii>utntions  and  ordinary  ojwrations  on  the  soft  parts 
and  bones,  the  following  articles  are  required : 

For  making  flaps  by  transfixion,  two  amputating- 
kntTea.  Tin;  largest  of  these  (Fig.  47)*  measures  17  incb- 
es  over  all,  or  12  induvs  for  the  cutting  blade,  the  width 
of  which  is  five  eighths  of  an  inch.  The  rubber  handle 
lias  a  ciivMimfereure  of  two  and  a  liiUf  inches. 

Fig.  48  repi-eseiits  a  smaller  knife  of  a  similar  pat- 
tern, the  blade  of  which  Is  only  eight  inches  long  by  half 
an  inch  wide. 

The  scalpels  are  eight  in  number,  the  blades  ranging 
fnmi  two  and  a  half  to  thret;  fourths  of  an  inch  in  length. 


Fio.  4li. 


Fif..  50. 


The  handles  are  Inrge  enongh  to  be  firmly  held,  and  the 
end  of  each  is  sha}>ed  into  a  dry  dissector  (Figs.  49  and  60). 
no.  47.     Fi«.  48.         A  prolx*- pointed  and  a  sliarp,  curved  bistmtry  (Figs. 

*  Theae  caU  are  nude  from  the  HutrameDts  in  ray  f^XkOitA  operaling-ease. 
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Uulv'«  IHhQUanjr-lujUo, 


Bl  and  52),  with  blades  of  three  and  a  half  inches  ciiiring  edge,  are  in- 
valnablo  instruments. 

Two  lUhotomy-kiiivcs 
(Figs.  M  aud  54>,  one 
probe -pointed,  the  other 
simrp,  with  hliiHcs  of  f(Hir 
inches  cutting  .surfaee. 
The  prolje-i)oiuted  knife 
is  for  the  latin-aL,  the  oth- 
er for  the  median  opem 
tlon. 

For  the  cutting      '^^ 
port  of  tile  opera- 
tion for  cleft  pal- 
af«,  tlu-ee  blades  are  mnnX- 
ed.    A  douhUedged  bis- 
toury for  commencing  the 
incision  in  trimming  the 
edge  of  the  soft  jmlate  (Fig.  55),  the  cutting  edge  of  whicli  is  five  eighths 
of  an  inch  long;  a  ourced  probt-pointed  bistoury  oi  one  and  a  quarter 

inch  blade  I  Hg.  56), 
and  a  short  blade 
turned  at  almost  a 
rigiit  angle  to  the 
shaft  {*^gnm-Utn- 
ed'')  for  dividing 
the  mucous  and  pe- 
riosteal tissues  on 
the  hard  paUte 
(Kig.  57). 

For  the  aubcntaneoiiR  section  of  tendons  and  fascia,  a  probe-poinied 
teaolo'me,  the  sliafE  and  blade  together  measuring  two  inches,  the  cutting 


Vta.  M.— Bllauri'a  protMS-paintod  tilhotomjr-kniftt. 


Fia.  5a. 


Fill.  M. 


f-M. 


Fis.  U. 


Fm.  60. 


,<«dge  of  the  blade  three  fourths  of  an  inch  long  (Fig.  fie),  and  a  small 
y<i9cffi-A'rt{fe  iV^g.  59)  fur  nniltii>le  division  of  the  iKilmaror  plantar  fascia. 
Hrfrac/orx,  or  instrunieuta  Xur  holding  the  edges  and  walls  of  wounds 
steady  and  out  of  the  way, 
sbould   have  long  shafts 
and  handles,  so  ttiat  the 
hands   of    the  assistants 

mnjr    nnt    shut    out    tiie  i    _       _  ^ 

light,  or  otherwise  inter-  ^  i       i       "I 

fere   with    the    operator.  tw  w. 
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They  should  also  haw  nharp  or  hooked  pIbws  for  catching  flrm  hold  in 
tissues  away  fnim  important  vessels,  orj^ns^  or  nerves  (Fig.  fi<i),  while 

othei-s  should 

t   '^;=:  ^^^^^^^^^M^^^^     curved,     or 

bent  on  the 
flat  (Pig.  01). 
A  tPiiacn- 
P'»-  81.  lum  (Fig.  63) 

nhould  he  in 
every    case. 

The  aneurism-ii.pcdU  (Fig.  63)  will  often  serve  a  nseful  pui-pose  as  a  re- 

tiwfor.    The  essential  features  of  this  important  Instnuuent  ore  a  eapn- 

cious  eye,  a  simple 


r 


Fir.,  iii. 


rurve  In  one  dii-ec- 
tion,  aud  a  dull 
jioiiitwhirh  run  not 
be  Forred  into  the 
wall  of  R  vessel. 

The  luslruiiienta 
for  operations  upon 
the  b'  »nes  nre  prol> 

jiMy  the  mosl  in)|>ortant  in  the  surgeon's  outtit.  The  list  should  include 
aaws^  vhiscU^  tjouijt^s^  derators,  drtUs,  ftyrceps,  an  eitsector^  and  a  mallet 
and  trephine:. 


Fi».  •«. 


Pi4.  C4.~Bo«-uw,  wUli  iwD  bladot. 

Pijr.  04  represents  the  most  convenient  saw  for  amputations  and  ex- 
Bections  of  the  knee-  and  elbow- joints.  There  are  two  blades,  either  of 
which  may  be  adjustetl  at  pleasure. 
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C.TiEMANMa;CO.- 


Flo,  M. 


Fic.  AT- 


e.TiCMAi",- 


palatiDH  ganglion,  fiti\,  the  adjutstaMo  kfy-hole  sows  (Fig.  65)  are  needed. 
Then^  an;  three  blades,  which  win  l>e  uttat^hed  by  ji  Hcrew-catch  to  a 
single  handle. 

C/iifiels  are  tit  two 
kinds — those  to  be 
driven  by  a  mal- 
let <ir  hammer,  and 

hand-chisels,  for  cutting  or  gouging.  They  are  straight-edged  and 
cun-ed.    Fig.  66  is  a  half-sisie  picture  of  Macewen's  osteotome.    Two  of 

thewt^  will  W  n'quiifd,  and 
should  measure,  re-s]H'ctive- 
ly,  one  half  and  threeeighths 
Q.T/CMANN xco       M*       of  an  lueh  tu  width  at  the 

cutting  edge.     A   conven- 
ient Aamm/r  for  driving  the 
chiflel  through  is  seen 
in  Fig.  07. 

Volkniann's   sharp 

xjMxmx  or  vroopit  (Kig. 

I''*-  **■  08)   arc  invaluable   in 

certain  opemtions. 
The  scalloped  gouges  {Fig.  60)  are  to  be  used  with  the  hand  without 
the  mallet. 

SajTe'a  periosteal  ele- 
vaior  (Kig.  70)  meets  al- 
mrwt  every  requinmient 
for  lifting  the  periosteum, 
and  Is,  besides,  an  excel- 
lent bone-elevator.  For 
liftingthe  periosteum  fn>m 
the  iMi late-bones,  the  three 
instruments  of  Goodwil- 
lie  are  very  useful  (Fig. 
Tl). 

Bone'drtUs  are  not  as 
often  used  now  as  in  for- 
mer years,  yet  they  may 
be    needed    uccasionally. 

One  or  two  ore  burred  with  as  many  plain-edged  cutting  drills  (Fig.  72). 

For  puqxwes  of  econ- 
omy in  space,  a  single 
adjustable  handle  is 
arrdiijjed  for  all  the 

drills. 

O  ai^^^^^^=i^ag  Bone  -forceps 

<^^^Km^  d  ■!  should  be <« »ustructed 

'^^'^^^  ti^o  for  cutting,  holding, 

Sta.  T2.  and  extracting  iises. 


1j.litM.\fc»l  U 


f'lo.  60. 


G  iizubuu<a. 


Flo.  '0. 


Fmk  tl. 
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Those  tliat  cut  nre  nf  the  two  shapes  shown  in  the  accotnjianyiug  illnstra- 
tions  (Pigs.  73  and  74). 


■'•wi 


Fia.  T4, 


Hamilton's  SfqttestTvm-forceps,  un 
excellent  instrnment,  is  shown  in  Fig. 
75. 

A  TmigpuTy  or  forcrpx-gouffe,  is  es- 
pecially useful  in  opemtions  upon  the 

cranial  bones*  where  any  projecting  angles  may  be  gnawed  off,  the  em- 
ployment of  a  mallet  and  chisel  being  always  contraindlcated  (Fi^.  76). 

Kig.  77  represent.^  a 
strong  srqvegtTum- for- 
ceps^ and  Fig.  7B  the 
lion -jawed  forceps^  a 
necessary  instrument  for 
fixation. 


TIEMAUH  tCO 


Fm.  T8.— IliniUloa'a  tcqucotnun-ftmap*. 


O 


t.  r:£MAftN  A.  Co 


Fi«.  76. 


For  cxsoctions  of  the  long  bones,  excepting  the  expansions  of  the 
femur  and  tibia,  at  the  knee-joint,  and  in  tarsotomy  and  other  radiool 


operationa,  which  will  be  gicen  in  the  text,  the  rxfserMyr  (Hg.  79)  is  one 
of  the  most  useful  instniment^  known  to  this  date.    I  have  employed  it 


'**-«., 


now  in  about  all  the  exsections  possiblCf  and  it  has  always  met  every 
requirement.    Upon  the  very  hardest  bones,  such  as  the  inferior  maxilla. 
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it  ia  essentia]  to  have  the  saw  well  KhnrpontHl.  Tlii;  ori^iiiul  iii»trunit;ut 
was  modeled  by  Mr.  Gkiwan,  of  London,  hut  it  was  so  [■oniplionti'd  in  its 
niRclinnistn  thtit  I  have  luid  it  extensively  niodilied  aud  at  the  same  time 
simplitit'ii.     As  now  miiniifarturetl,  it  ronsistw  of  u  fotir- jointed  forrepB, 

the  jaws  of  which  are  iit  n  rifrht  angle  t«  the 
1;  !  bandies.    At  h  is  sej'n  a  s^hield  wliirh  not  only  ro- 

Yi  tates,  but  is  revei-silUe  and  rwidily  shiTted  to  one 

I  j  or  the  other  side.    The  saw,  t,  is  chisel -shaped. 

\l  The  outer  ed^e  of  the  last  tootli  is  dulled  to 

'^■i  prevent  woundinj^  the  aotl  parts  t^urroundlng  thd 


/ 


M)  " 


^J^D^WM^r 


|i    V  /  !■'"■-  79.— Wjclli'it  modifiiwli'-n  iif  (tAwan'fc  czxoctDr. 

bone.  The  handles  are  held  closed  hy  a  clamp,  /.  After  the  periosteum 
has  been  lifted,  separate  the  jaws  to  the  required  extent,  and  slip  them 
rtti  Imtween  the  |)enosteum  and  Imiiih  until  the  latter  is  well  ui  the  gru.sii 
of  the  instrument.  Close  the  handles  suffiriently  ti^ht  to  hold  the  bone 
steady  without  crushing^  if,  and  lork  them  in  the  retiiuretl  i)ositioa  with 
the  damp.  The  saw  is  now  slid  into  the  flanges  upon  the  shield  until  it 
rests  upon  the  bone,  when,  by  a  short  lateral  sawing  motion,  it  may  be 
made  to  travel  mpidly  through  the  bone.  A  very  little  care  will  prevent 
the  adjacent  s()ft  part.s  from  being  injni^. 

The  best  trephine  for  all  purposes  is  that  of  Gait  (Fig.  Wi\  the  burr  of 
which  is  conical.  A  convenient  size  i^  one  which  measuivs  five  eighths 
of  an  inch  in  diameter  at  the  cutting  teeth,  and  gruduully  enlarges  to 


7/£itMltoi:0 


Fin.  so. 


seven  eighths  of  an  inch  in  diameter  at  the  base  where  the  sjiiral  teeth 
terminatt*.  The  mechanism  (»f  this  instriimont  is  such  that,  n.s  s<Km  as 
the  resistance  in  front  cea.ses,  the  Hidc-teeth  take  hold  so  pivedily  that 
the  further  i-otatiou  of  the  trephine  is  difflcuU.  The  resistance  is,  Iiow- 
ever,  not  so  grt^at  that  it  may  not  be  overcome,  and  the  teeth  driven  on 
into  the  {turn  mater  and  bmln.  yet  it  ia  .sufficient  to  warn  the  operator 
that  the  section  ia  wmiplete. 

For  the  prevention  or  arrest  of  hemorrhage  there  are  needed  a  tour- 
niqtief^  elastic  liffalure9,  rarions  forms  of  f&rceps,  and  a  wire  ecraseur  or 
dump. 
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Esnmrrb's  elastic  handuffv  (Kiff.  81)  bns  suporawli-d  all  otlier  tonrni- 
quetti  for  uiterations  upon  tlie  i^xlit^mititv^.     Tim  riil>l>ei-  nianip  usually 

vm\A  willi  the  Iwtridu^  is  useless.  i*!ach 
Operating- «*«*!  Hhniihl  Ihj  pnividpd  with 
two  boiitlup's  or  slroti^  elnstir  mntrrial 
(I  prefer  iiliiin  while  rubber)  about  two 
inebes  wide,  and  each  bandage  about 
four  ynrds  long.  For  simple  coiwlric- 
ti<'U  of  a  limb  a  ptHKl-sizcd  rubbiT  tube 
can  not  be  siiiTrassed. 

The  ehistfc  tirmtiirfi  is  a  wilid  cord  of 
plain  niblMT about  twofpet  lon/z,  and  of 
different  mzcs,  varying  from  one  twelfth 
to  one  fifth  of  an  inch  in  diameter. 
HamoHatic  forceps  Hhonld  l>e  of 
variou»  shajH*,"*.  Tin;  four  varieties  winch  I  employ  are  Ulustmted  in 
Kig.  83.  A  general  operating-case  should  nonlain  a  total  of  at  least  six- 
teen forceps,  and  in  the  propoition  of  two  fenestrated  mnuse-t<wlh,  six 
broad,  solid-JawffJ,  four 
slender-jaweds  and  four 
ttrixttor  -  clampg  :  the 
first  three  hiive  sliding 
catches,  while  theclamp 
has  a  Kpriiig-riLtL'h  near 
(he  end  of  ihc  handles. 
The  mouse-tooth  fenes- 
trated forceps  is  ft>r  ac- 
ciu-ate  adaptation  to  su- 
perficial vessels  of  small 
size,  while  tho  bi-oad- 
jawed  instniment  is  for 
grasping  either  large 
vessels  or  ma.sse«i  of 
bleeding  tissue.  The 
pointa  should  be  club- 
shaped  and  pei-feetly 
smooth,  so  that  when 
the  ligatwiv  U  tighteuetl 
nix>n  the  instrument  it 
will   slide   over  its  tip 

and  on  to  the  vessel.  These  pieces  are  five  inches  long  and  three  eighths 
of  an  inch  acros-s  the  widest  portions  of  the  jaws.  The  sluu-p-pointed 
forceps  ai-e  useful  in  picking  U]i  a  vessel  whiih  has  retracted  or  is  deejjly 
situated  in  a  wuuud.  The  scissur-clamiw  may  l»e  uswl  fur  applying  the 
double  ligatures  in  a  tlry  dissection,  or  for  temimrarj'  hninioslasis  of 
smaller  bleeding  points  wliirli  nn^\  to  be  compressed  for  a  few  minutes, 
and  then  remain  permaueuily  occluded. 

lu  operations  in  the  various  cavities,  and  In  deep  external  w<iunds,  as 


Fm.  tt. 
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well  as  for  various  pui-iKwea,  to  be  given  in  detail  hereafter,  sponge' 
holders^  similar  to  those  represented  in  Fig.  83,  can  not  be  dispei 
with.     They  should   be  solid  in  construction,    10  inches  long,   sonie^ 
straight  and  others  ourvwl. 


VTtUUJl'll  kLl 


Fm.  n. 


^ 


Kio.  Bt— SuM'i  earvoii  «ciaft->ni. 


Every  opemting-case  should  also  contain  the  following  Inetmments : 
At  least  five  pairs  of  scissors— one  pair  8  inches  long,  curved  on  the 
flat,  with  both  points 
dull  (Fig.  84);  a  sim- 
ilar iustrumeut  with 
sharp  points ;  another 
6  inches  long,  curveil 
on  the  flat,  with  both 
points  sharp,  for  re- 
moving sutures,  etc. 
(Fig.  85) ;  one  straight 
sharp-pointed  Sims's 
scissors,  8  inches  long 
(Fig.  86);  and  u  blunt- 
pointed,   plain  dress- 

inff-schsors,  6  inches  long  (Fig.  87).  Thnso  should  all  be  atnmg,  with 
the  exception  of  the  small  sharp-pointed  j)air,  with  the  curve  on 
the  tlat. 


TnSftSfcwT 

Fid.  8A.— Curved  IriiM-uiaAn;  aW)  tun]  for 


Fia.  H.— Siaw'a  ntnlgbt  acUNa. 


TTWA-VflrCff 


Pio.  87.— Dmiriifr«elaK>r«. 


One  sliding- catch  'needle-Ttolder^  the  shajw  and  mechanism  of  which 
are  fully  explained  in  Fig.  88.  The  point  should  liave  a  plain  and 
curved  surface,  for  straight  and  curved  needles  (Figs.  80  to  93>. 

Two  pairs  of  plain  anatomical  forceps  (Fig.  94),  fully7iDche8  long,  so 
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Two  giind-Rizt'd  silvpr  grnored  direc/r/rs^  six  to  seven  inches  long  unci 
from  one  eightli  to  three  sixteenths  of  an  inch  in  width  (Fig.  98). 


Fi8.  fft-— Loi^  ►ilvCT  probe. 


Flo.   99.— GiooVBil  (lirecWir. 


Other  instruments  will  be  given  in  llie  text,  with  the  ojierations  for 
which  they  are  especially  designe<l. 

Place  of  Operation. —In  the  performance  of  a  snrgical  operation,  a 
dean  rrwni,  good  light,  and  a  free  su]>ply  of  fresh  air  are  of  first  imi>or- 
tance.  The  siipjily  of  light,  in  order  Ut  be  most  effe<:tive,  sliouhl  fall  iijjon 
the  ox>pniting-taliIe  fnim  iMiLot-s  alH)ve  the  level  of  the  jmtieul.  In  the 
o|>en  air  and  in  daylight,  wht-ii  ]»r(tteol4«l  from  the  dirent  rays  of  the  ann. 
ihe  best  conditions  fitr  liglit  and  idr  prevail.  I'nder  .shelter,  a  .sky-light, 
or  a  tnll,  wide  window,  are  preferable.  At  night,  gas,  lamps,  candles,  or 
t^iTches,  mnst  often  do  the  l>est  .st»rvice  jKwsildc  in  un  emergency.  Tlie 
Edison  electric  light,  in  which  the  incandescent  carbon  is  held  within  an 
air-right  glnl»e,  fiirniMhes  the  safest  and  most  effective  artiticial  light. 

It  is  always  desirable  lo  cfintrol  the  tempeniture  of  an  operating- 
niom,  and  lo  keep  it  at  a  ligure  above  that  necessary*  or  even  comftirt- 
able^  t<o  the  openitor  and  tittendunts.  The  putient*s  body  is  almost 
always  in  part  exposed,  nnd,  in  addition,  i.s  ajit  to  be  deprived  of  the 
normal  IxKly-lieat  by  hsenioiThage  and  shock.  Moreover,  in  the  event  of 
asphyxia,  the  rapid  int^>dllctinn  of  fresh  air  from  the  open  windows 
may  I>e  imperative,  and  the  temperature  lowered  to  a  dangerous  degree, 
if  the  n>om  is  not  provided  wiih  the  proper  means  of  heating. 

The  room  in  which  an  o]>enition  i.s  to  l>e  jierformed  should  lie  large 
enough  to  hold  all  the  necessary  apparatus  and 
furniture,  and  to  allow  the  fi-ee  and  ru\nd  niove- 
nienis  of  Ihe  attendants  in  tlie  execution  of 
onlcrs.  The  floor  should  be  of  wood,  tiles,  ns- 
yjhalt,  or  marble,  nncarpeted  and  clciin ;  the 
walls  and  ceilings  eijuully  clean,  and  free  from 
unnecessary  drapery.  In  a  dusty  ojunti-y  the 
steam-spray  (1  lo  2i)  carbolic  acid)  should  be 
UM^d  before  aitf)  during  an  o]iei*aliou  {swt  Kig. 
4),  and  likewise  in  all  conditions  of  exposure  to 
infection,  such  as  a  room  in  or  near  which  a 
contagious  disease  has  once  appeared,  etc. 

The  furniture  requiivil  ronsists  of  an  operat-1 
ing-table,  at  least  two  side-tables,  or  cabinets,  for 
rt*.  t9.~Aiiimu3aio  i»M.       holding  ti-ays  of  instruments,  sponges,  dressiugs^ 
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solarions,  irriffntore,  etc.  An  ndjiistjihle  alciol  (Fig.  00)  for  the  sur^^eon 
should  Ije  among  the  accessories.  An  operatinj^-rahle  shnuM  be  mnde  of 
slnm^f  material,  solidly  put  tojrether,  «U  feet  long.  'M  inches  high,  and  22 
in  widtti^  padded  with  cotton,  wool,  hair,  or  felt,  to  the  thickness  of  about 
oae  inch,  ami  wivered  with  wime  gcM)d  wat«r-pi"onf  material.  In  mod- 
ern practice,  with  the  free  usc^  of  irrigating  solitlions,  if  is  nect^sary  to 
arrange  the  operating- table  so  that  nil  Hiiids  will  be  conducted  into  s 
vessel  without  wetting  the  jiatieut  beyond  the  field  of  u[)emtion.     I>r. 


A\- 


-\ 


Flo.  100.— tiuiliuki's  opvntlnic-iBble. 


LadioRki^s  table  (Fig.  100)  fully  answers  these  requirements.  The  surface 
of  thisexrelteut  table  la  divided  into  a  ceutra.1  jiadded  ridge  ten  inches 
in  width,  and  two  latenil  portions,  each  niHint  ac^ven  inches  wide,  which 
sliiiHi  sharply  toward  the  two  doo])  grooves  or  (roughs,  extending  the 
entuv  length  <»f  the  top.  These  gmoves  should  be  wide  enough  to  per- 
mit of  thorough  cleansing.  All  the  fluids  useil  in  irrigation  tlow  from 
the  field  of  oi>eralion  int<i  the  ti-ougliM,  and  run  off  on  the  lower  end 
thniugh  the  tin  gutter  into  a  ves-iiel  l>eneaih.  In  an  emergency,  a  con- 
venient covering  for  a  table  may  be  made  as  follows :  Around  two 
polea  of  a  length  equal  to  that  of  the  table,  and  an  inch  or  two  in  diame- 
ter, roll  cotton-butting,  or  pieces  of  blanket,  until  the  whole  Is  about 
three  inches  in  diameter.  Two  ordinary  blankets  rolled  tightly  will 
snffice.  At  intervals  of  a  f(X>t  connect  these  side-bars  by  wisps  of  band- 
age-clolh  long  enough  to  hold  the  bars  parallel  with  each  other,  and 
with  the  long  edges  of  the  table  on  which  they  rest.     This  skelet<m,  or 
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frame,  is  lashed  securely  to  the  table,  and  an  oil-doth  laid  over  it  (Fi^. 
101).  H  the  head  of  the  table  is  raised  four  or  live  im-hes  cm  bltM;ks,  the 
patient  rests  in  a  kind  uf  trough,  along  which  th(^  solutions  are  earned 
away  from  the  parts  of  the  body  not  to  be  irrigated. 

Wlicn  surh  a  table  is  not  convenient,  one  may  be  exteinjiorized  from 
an  ordinary  dining-  or  sid»*-tubU!,  or  two  of  ihea**  placed  endwise.  All 
household  furnitnre  so  used  should  be  thoroughly  washe<l  and  scrubbed, 
and  then  covered  with  clean  sheets.    The  side-tables  fur  dressings  shoult 


.*^' 
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b©  also  cleansed  and  covered  with  sheeting.  It  is  always  important  to 
have  plenty  of  room,  so  that  the  various  articles  and  insli-unients  may  be 
arranged  in  the  (inler  in  wbich  they  will  be  needed.  A  hardwood  cabinet 
(Kig.  102),  about  3  by  2  feet  (surfuw!  mefLSunement),  will  serve  an  exc4>Uent 
purpose  for  holding  tmys  of  instruments,  ligatures,  etc.,  while  the  draw- 
ers supplied  with  materials  in  reserve  may  prove  oonv^ent  at  any  stagoj 
of  the  o|M?ration. 

The  trays  for  holding  instruments  submerged  in  carbolic-acid  solution 
should  be  made  of  porcelain  or  tin.  not  mow  than  two  inches  deep,  and 
of  vajious  lengths,  to  meet  the  requirements  of  the  largest  instraments. 
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For  pHqKwes  of  oonvonieiice,  the  tin  tmy  may  be  divided  into  compart- 
mentin  fi»r  tht-  several  oiitlits— <)n«^  for  the  hji'inostatic  a]>pura.tUM>,  another 
for  knivt^t,  n  third  for  bone  inulriimentjs,  and  a  fourth  for  udcl»  and  euds. 
Every  basin  so  used, 
and  each  comiiarfc- 
ment^  should  have  a 
turned  comer  like 
ihe  month  of  a  pitch- 
er for  readily  emi>- 
tying  tlie  solution 
when  necessary 
<.Figs.  103, 104,  105). 

Via,  103.— 11.  it.  *li;i»ii  iadntOMint-trmy 


Vw.  100. 


0.  tl£MAt*i  A  CO 

Fn>.  IM. 
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Pusbafins  (Pig.  I(i8)  are  very 
useful  for  receiving  vomited  matter 
or  ftir  catching  pus,  irrigating  solu- 
tions, etc.  Such  vessels  should  be 
mafle  of  tin  or  brass,  and  not  of 
hard  rubber,  for  these  are  easily 
broken,  and  can  not  be  impaired. 

Larger  vessels,  such  as  bottles  or  pitchers,  of  glass  or  porcelain,  or 
clean  wood,  should  In*  Hlh-tl  with  the  various  solutions  to  be  used,  and 
kept  at  a  temperature  between  IW**  and  1 10*  F.  As  the  operaliou  is  about 
to  be-gin,  the  irrigator  should  Ije  tilled  with  sublimate  (1  to  3,000),  and 
the  siH)nRe.s  plnr^tl  in  u  warm  solution  nl  the  same  strength  from  which 
they  are  taken  as  required. 

Tlie  dressings  to  lie  applied  should  be  cut  and  laid  in  oi-der,  so  that  no 
delay  may  Iw  exi>orienced.  Ligatures  and  sutures  should  also  be  cut 
beforehand  and  placed  in  appropriate  receptacles,  the  catgut  in  oil  of 
junii>er,  tlie  silk  or  wire  in  1  t*)  20  (.-arbolic  acid. 

The  prcpamtion  of  a  patient  has  a  moral  as  well  as  a  physical  aspect. 
The  surgeon  and  attendants  should  labor  judiciously  to  dispel  anxiety 
by  assuring  the  patient  of  the  safety  of  ether,  and  the  freedom  from  pain 
whicli  follows  even  Ihe  moat  extensive  incisions.  The  question  as  to 
whether  an  unfavorable  prognosis  should  be  made  known  to  the  patient 
must  be  determined  by  the  ciix-umstances  whicji  prevail.  The  profes- 
sional obligation  is  discharged  when  the  nearest  ivlalions  and  friends  are 
so  iufonned.  If  the  temperament  of  the  individual  is  such  that  great 
deprps.sion  would  pn)l>ably  follow  the  knowh^ge  of  impending  disaster, 
and  thu.s  add  U^  the  dangers  <tf  the  case,  it  will  be  wise  to  advise  the 
friends  to  withhold  the  inforaiaiion.    The  surroundings  of  all  such  pa- 
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ticnis  Nhnuld  be  as  bright  and  cheerful  as  possible.  Good  light,  food, 
iind  nir,  nnd  kind  attentions  from  friendly  hands,  add  much  lo  secure  a 
successful  Usiu\ 

Tbe  physical  prei>aration  may  bo  ^neml  or  special,  and  the  time  to 
be  devoted  to  it  must  depend  ia  great  measure  ni>on  the  nature  of  the 
disease  or  injiuy,  and  the  condition  of  the  individual.  If  a  coudirion  of 
marked  sepsis  prevails,  delay  is  dangerous,  fur  ali  ufforla  at  uutrtliuu 
will  bit  mure  than  offset  l)y  continued  absorption  of  the  poison.  Tlio 
same  ndo  will  apply  in  ha?niorrhago  not  controlljdile  by  compn?ssion. 
Ia  m<ist  instances,  however,  much  good  can  be  achieved  by  devoting 
several  days,  or  oven  weeks,  to  increa^iin^  the  nutrition  of  the  tissues. 
Pi-operly  selected  food  and  tonics,  the  regulation  of  the  bowels,  sound 

and  refieshing  sleep,  and  freedom 
from  pain,  are  all  essential.  AVlien 
tbe  alHiominal  orf^nnsiini  to  lie:  ex- 
posed, es]M,'ciaily  in  operati<ms  upon 
the  alimentary  canal  and  the  re- 
moval of  lurjfe  tumors,  solid  food 
should  be  withheld  for  at  least  tire 
days  prior  to  the  ox>ei-ation,  and 
concentrated  liquid  nounNhment, 
such  as  beefjuiiu!  and  milk,  t;iken 
in  its  steud.  In  addition  to  tins,  a 
laxative  should  lie  administered  on 
tbe  day  liefore,  and  an  enema  on 
the  morning  of,  the  operation.  Fi- 
nally, jnst  before  the  anaesthesia, 
the  parts  about  the  ficUl  of  opera- 
tion should  l)e  shaved  and  cleansed, 
provided  that  this  is  not  jiuinful  to 
!he  ))arient.  Tlie  other  features  of 
preparation  have  i>een  given  in  the 
chapter  on  Aniesthesia. 

The  preparation  of  the  surgeon 
and  atli-ndants  is  ahso  of  great  im- 
]M)rta&ce,  and  is  comprehended  in 
t  lie  greaUwI  possible  personal  clean- 
liness.    No  one  should  be  admit- 
ted to  the  presence  of  the  patient 
who  has  been  in  a  room  with  a  con- 
tagious disejise  within  twenty-fotir 
tiours,  or  who  him  n^tt  made  a  Jier- 
feet  change  of  clothing,  and  tbor- 
oaghly  washed  all  over.     The  nails 
should    lie    closely    trimmed    and 
cIpiinwMl,  the  hands  and  arms  washed  with  soap  and  water  and  brush, 
and  aftinvanl  in   1   to  a,(XH)  sublimate.     The  operator  should  wear  a 
waler-x>rtMjf  gown,  long  enough  to  rem  h  tu  tbe  feet.    The  arms  should 
4  .:•.   .'. 
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50 


A  TEXT-BOOK  ON  SURGERY. 


be  covered  wilh  nleeves  of  the  same  material,  pinntid  at  theshoiildera  and 
extending  linlf-way  lielween  the  pllxf^r  and  wriRt  (Fig.  107).  A  linon  coat 
will  also  anffiee,  but  will  not  always  pi-otecl  the  jiererm  fi-om  the  irrigat- 
ing soluitniis.     The  alteiuianta  should  ull  ht-  rhid  lu  cUan  gowus. 

Everj'thinff  being  in  ivadines.s  and  the  ijntirnt  nnicsthetized,  bronght 
in,  and  placed  upon  the  table,  the  following  arrangement  and  jwsiirnment 
of  duties  should  be  made:  The  table  mast  be  so  turned  thiit  the  best 
light  falls  ujwn  the  Held  of  0]>eration.  All  jKirta  of  the  body  out  of  this 
fii'lil  Nhrtulrl  Ui^  Wi'll  wrap])e<l  up  and  jtrolefted  fi-oin  getting  wet  by 
bhiukets,  and  an  oil-cloth  over  all.  The  pjirts  within  range  of  iho  oper- 
ation, having  pn^viously  lieen  shaved  and  Hcrubbed  with  soap  and  wjiter, 
are  now  \nished  with  ether,  and  then  with  I  to  3.0iKi  sublimate.  If  the 
toorniqiiet  is  to  be  applied,  say,  to  an  extremity,  towels  dipix'd  in  warm 
sublimate,  1  to  3,iX)0,  are  wrapi>ed  about  the  iwrt,  and  the  elastic  band- 
age applied  over  these.  When  the  bandage  is  removed  up  to  the  point 
where  the  limb  is  to  remain  conNlricled,  this  and  all  parts  near  the 
wound  shouhl  be  coveretl  over  with  wann  sublimate  towels. 

The  assistants  should  be  as  follows;  A  trained  etherizer,  and  a  first 
assistant  to  spcmge  and  immediately  help  the  o|mrator,  who  .stands  usu- 
ally just  opposite  him.  A  second  assistant,  to  stand  conveniently  to  the 
instruments  and  the  operator,  whose  duty  it  is  to  hand  each  instrument 
or  article  as  called  for  with  promi>tnes3.  and  as  promptly  to  remove  those 
whh'h  have  l>evu  laid  aside.  A  thii'd  assistant  alteuds  to  the  irrigation, 
n^!gulat)ng  the  supply  at  the  indication  of  the  chief.  One  suiMTnumernry, 
far  holding  retractors,  or  perfortning  any  duty  which  may  be  required, 
A  nurse  to  rinse  (he  sjKinges  and  lumd  them  to  the  fii-st  assistant.  A 
second  nurse  to  assist  the  etherizer.  A  supernumerary  nurse  for  general 
usefulness. 

AVhen  the  knife  (or  other 
instrument)  is  lifted  from  the 
solution,  the  assistant  before 
handing  it  to  the  <j|)erator, 
shakos  from  it  the  few  drops 
of  fluid  which  adhere,  for  the 
acid  initates  the  skin  and 
obscures  to  some  extent  the 
incision.  Ditfeifut  metliods 
of  holding  the  scalpel  in 
making  an  incision  are  Te\t- 
resented  in  Figs.  108  and  H)9. 
Holding  the  handle  lietween 
the  thumb  and  middle  tinger, 
while  the  tip  of  the  index- 
finger  rests  upon  tiie  back  of 
the  blade,  will  be  found  most  useful  in  cutting  through  the  skin,  and  in 
nipid  work  in  jMirtw  of  the  Iwidy  away  from  the  more  important  vessels 
and  nen'es,  such  as  the  n^nioval  of  the  breast.  The  advantages  of  this 
position  are,  that  more  of  the  cutting-edge  is  utilized,  while  the  pressure 
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upon  t)ie  blade  carries  it  tbruugb  ihe  tougher  tissues  witli  }ess  exertion. 
WheD,  however,  a  careful  diHsection  is  I'equired — aa  iti  clearing  out  the 
axillary  space — the  second  mothod,  similar  tu  flint  in  whinli  a  ptm  is  held,  is 
prefembje.  It  is  always  neoessfiry  to  stretch,  and  thus  steady,  the  integii 
ntenl  with  the  thiind)  and  index  uf  the  other  hand  when  an  incision  is 
made  (Pig.  110). 


Tia.  tlO. 


IiTigation  may  be  continnons  or  interrnpted,  owing  to  the  demand." 
of  each  ciise.  Operations  in.  the  joints,  or  near  an  ulcer,  sinns,  abscess^ 
or  any  inHanied  area,  require  exceptional  precautions.  In  clean  opera- 
tions, sarh  iis  au  aiiiptttation  in  continuity,  \>hei'e  ou  inllaniuialion  exists, 
or  the  removal  of  a  U'nign  titnior,  etc.,  iutemiptiHl  irrigation,  or  llushiiig 
the  wound  thoroughly  f*very  five  minutes,  will  ke<*p  tlu'  wound  jiseptic. 

In  an  o|)emlion  which  opens  into  any  of  the  cavities  the  irrigiitor  can 
not  be  used  for  fcsir  that  the  solution  may  remain,  and  poisoning  result 
from  absorption  of  the  rorrosivo  sul)limat*'.  Asepsis  must  Iw  herp  secured 
by  mopping  the  surfaces  of  the  wound  with  wet  sponges.  Tlie  stronger 
.sublimate  solutions  can  not  be  brought  in  contact  with  the  eye  without 
annoying  intlauimatiun  resulting. 

The  meth««ls  of  htEUiostasU  Jiffer  in  different  jiarts  of  the  Iwdy,  and 
under  varj'ing  r^inditiouH.  Thus,  when  nmputating  nn  extremity  ren- 
dered bloodless  l)y  Rsmarch's  elastic  bandage,  or  when  the  limb  has  been 
elevated  and  an  ordinary  tourniquet  adjusted,  the  ligatui-es  are  not  ap- 
plied until  the  wound  is  completed  and  the  bone  divided.  On  the  other 
baud,  when  oi^eratiug  without  the  tourniquet,  it  is  essential  that  each 
blt^eilinp  point  \w:  fterured  as  soon  as  possible ;  or  that  tho  vessels  lie  tied 
with  double  ligatures  and  afterward  divided  between  them.  This  excel- 
lent practice  not  only  serves  to  prevent  excessive  loss  of  bltxid,  but 
keeps  the  woun<l  dry  and  cltiir,  t>Dnbling  the  operator  to  make  a  more 
intelligent  dissection.  In  order  to  be  explicit  in  detJtil,  take,  for  exam- 
ple, any  major  amputation  by  the  bloodless  method.  Tlie  tiaps  having 
been  made,  the  .soft  tissues  are  cut  clearly  through,  and  the  bone  divided 
with  tlie  saw.  The  stump  is  now  Ihoi-oughly  cleau.stid  by  irrigatiou,  the 
cut  surfaces  drieil  off  with  sp(mgi>s,  and  the  ends  of  the  ves.sidH  sought 
for  in  their  known  jxisiiions.  In  picking  up  tlie  end  of  an  artt-ry  or  vein 
it  is  iieces.sary  to  exclude  all  otlu-r  tissues,  and  esi>ecially  the  n«'nes, 
from  the  grasp  of  the  fomepe  and  ligatures.  To  arcomplwh  this,  catch 
the  vessel  by  one  edge  with  a  delicate- p<»iutcd  forcpps,  draw  it  out  from 
the  wall  of  the  wound,  and  from  its  sheath,  and  with  a  dull  instrument, 
mich  as  the  fKiint  of  a  grooveil  director,  strip  the  tissut's  backward  fi-oin 
the  artery  until  alKHit  one  fourth  of  an  inch  of  the  tulie  is  ex|HK«^d.  A 
large,  ruund-poiuted  fonx'pa  (^Fig.  82)  may  now  be  apj)Lied,  and  the  liga- 
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tiire  tied  over  this.  The  ligatni'e  should  be  appropriate  to  the  size  of  the 
Tetssc*!  to  be  secured,  as  heretofore  given.  In  making  the  knot,  one  of 
two  methtHls  nuiy  Ih*  HeliK'tMi,  namely,  the  niiujle  knot,  or  the  double  or 
friciwii  knot.  The  former  is  so  wel!  represented  in  Fig.  1 1 1  thiit  it  will 
not  require  description.  A  Httle  practice  will  show  tlie  superiority  of 
this  over  the /«/-¥€  knot  shown  in  Fig.  112,  which  is  more  apt  to  slip.    In 


Ftu.  111.— BMf  hBoi. 


Via.  11&— F*1m  L>.'-:. 


Via.  IIS.— KrMStioa  knot. 


the  fTirtmn  or  dtmbh  knot  (Fig.  113)  the  end  of  one  side  is  ptiK.sed  twine 
under  and  over  the  other  fur  the  first  loop,  inst^'ad  of  trace,  as  just  given. 
Wlien  the  ends  of  the  ligature  are  drawn  upon,  and  the  vessel  con- 
strictttd,  tlie  fii-st  knot  holds  without,  dimger  f)f  slipping  until  a  sectmd 
single  knot  is  added  to  it.  As  to  the  apiiliration  of  one  or  the  other  of 
these  loops,  the  single  knot  will  suffice  for  all  vessels  which  are  freely 
exposed  and  suijerficial,  wliere  the  surgeon  can  be  assured  that  the  first 
turn  holds  fast  until  the  second  has  secured  it.  In  deep  wounds,  where 
the  knot  must,  be  ru]i  down  with  the  finger-tips,  as  in  the  deligation  of 
an  artery  in  its  continuity,  the  double  knot  should  be  pivfern^d.  After 
being  tied,  the  ends  are  cut  with  the  sci-saors  about  one  quarter  of  an  inch 
from  the  knot.  As  to  how  much  force  it  is  necessary  or  proper  to  exert 
in  the  application  of  a  ligature  to  an  artery  it  is  impossible  to  say.  This 
point  will  l>e  fully  discussed  in  the  chapter  on  Surgery  of  the  Arteries. 
It  is  always  Itetter  to  use  ton  much  thiin  loo  little  forro,  for  one  of  the 
greatest  ]iossible  annoyances  to  the  opei-atur  is  to  be  comjielled  to  open  a 
wound.  When  a  vessel  can  not  be  itlhenvise  found,  its  iir-esence  may  be 
denionstmled  by  fMjuei'zing  tin!  ilajt  and  pre.s.siug  out  the  small  <]uantity 
of  blood  remaining  in  it.  In  this  way  all  I'cssels  of  nny  size  or  conse- 
quence can  be  secured  before  the  tourniquet  is  loosened.  Befoi-e  this 
Is  done  the  wound  should  be  thoroughly  irrigated,  the  flaps  opened  and 
filled  wilh  squeezed-out  antiseptic  sjwnges,  the  whole  covereil  with  wann 
sublimate  ti»wel.s,  and  compn'ssion  made  with  tlio  hands  whili'  the  stump 
is  elevated  and  the  tourniquet  hxisened.  After  five  or  ten  minutes  the 
wound  is  opened  and  the  sponges  removed,  one  at  a.  time.  Any  bleed- 
ing pctints  which  may  have  lH>cn  overlooked  will  now  be  etiaily  seen,  and 
shouhl  be  gmsped  with  the  forceps  and  tied.  In  applying  the  forceps 
to  these  points  it  is  imimssible  to  exclude  the  tissues  immediately  around 
the  v&Hsels  from  the  grasp  of  the  instniment  and  the  ligatuiv.  When 
using  the  bmad  sliouhlcred  fonurps,  if  the  rafgut-thnyid  is  tied  around 
the  jaws  of  thn  instrument  and  the  loop  tightened,  the  thread  slides 
along  to  the  tip,  and,  in  slipping  off  to  cfinslrict  the  bleeding  vessel, 
pusheH  the  other  soft  tissues  to  one  side.     In  tying  such  a  ligature  care 
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ninst  be  taken  not  to  pull  upon  one  end  with  more  force  than  the  othtir, 
fi)r  Ity  so  doing  the  vesst-l  is  mm  off ;  and  als<)  to  ajqily  the  fon'B  to  the 
thrpiul  <in  a  lovel  with  the  tip  of  the  forcppR,  (ar  if  this  is  not  done  the 
vessel  is  also  pnllofl  ont  of  the  wound  and  torn  away. 

When  all  hjemorrhafie  has  ceased,  except  the  slight  oozing  which  may 
occur  at  any  part  of  the  woimd,  and  always  does  come  from  the  hone, 
the  irnKation  is  rHi>eatecl,  aud  a  dniinage-tube  (the  bontMlrains  are  pref- 
erable) inserted  at  each  angle  of  the  wound  at  a  point  where,  with  the 
part  in  the  position  in  which  it  must  re;4t  during  repair,  the  dmiua<:;e  of 
nerum  <ir  other  lluid  will  be  free  and  iiHiaterrujited.  The  Hiips  are 
adjusted  by  interrupted  catgut  sutures,  and  safety-pins  placed  in  the 
ends  of  the  tubes  which  project.  The  nozzle  of  the  irrigator  is  now 
placed  in  the  tube  of  one  side  and  then  the  other,  and  the  wound  dis- 
tended with  1  to  3,000  sublimate,  which  is  then  thoroughly  pi«ssed  out 
and  the  dre^iI:<iIlg  applied  an  follows  : 

A  strip  nf  sublimate  gauze  about  two  inches  wide  is  button-holed,  so 
ns  to  fit  over  each  of  the  tubes,  and  laid  over  the  line  of  sutures,  and  im 
top  of  this  several  other  pieces  of  the  same  size.  The  stump  and  thigh, 
up  to  the  KroJUj  i**  •!""  enveloi)ed  in  sublimate  gauze  in  layers  until  the 
whole  is  about  one  inch  thick.  Over  this  a  layer  of  absorbent  cotton  of 
the  same  thickness,  and  outside  of  this  a  sheet  of  protectire  which  has 
been  dipped  in  sublimate  »oIn(i(m.  The  whole  is  held  in  position  by 
baudages,  which  should  lie  put  on  tight  eaougti  to  hold  the  muMies  qiuct 
and  arrest  all  cK}zing  from  tht^  wound,  and  yet  nnt  press  the  flaps  against 
the  end  of  the  Ixme,  and  thus  cause  sloughing.  Such  is  the  permanent 
antiseptic  dressing,  which  remains  unmolested  unless  pain  or  a  rise  in 
temperatui-e  indicates  that,  despite  the  precautions  taken,  intlammati(m 
and  swelling  or  sejwis  have  occurred,  or  until  the  discharge  from  the 
wdund  hris  stwiked  tiirough  the  dr(?.s>iings  and  hiui  bwome  offensive,  hav- 
ing undergone  decomposition  beyond  the  zone  of  antisepsis. 

The  after- tmatmeut  of  a  patient  who  has  umlei-gone  a  major  surgiiiil 
Ofierutitni  will  dei>end  a  giMkl  deal  upon  the  chiiracter  of  the  o|>eraiinn. 
The  immediate  care  should  be  to  maintain  the  vitality  of  the  tissues, 
which  has  been  endangered  by  the  shock  of  the  prot^edure  and  loss  of 
blood,  by  judicious  stimulation  and  relief  from  pain.  A  hypodermic 
injection  of  mori>hia  giutrantees  relief  from  pain.  If  the  pulse  is  weak, 
and  the  ternimnitun*  low,  an  enema  of  whisky  or  the  hypodermic  admin- 
istnitiim  of  this  agent  will  sttmulate  the  heart,  while  hot  a]>plicatious 
will  aid  in  the  restoration  of  the  normal  temi>eralure.  One  important 
IM>int  must  not  be  lost  sight  of — namely,  that  after  a  surgical  operation 
there  is  always  a  reaction,  accompanied  by  increased  heart-action  and 
elevation  of  temperature,  and  that  while  stiraidants  are  often  necessary 
in  the  stage  of  depression,  their  administration  should  be  guarded,  so 
that  they  may  not  a<ld  to  the  fever  of  reiictiou. 

As  long  as  the  elTts'ts  of  the  anie-sthesia  hist,  a  trained  attendant 
shtmld  remain  at  the  bedside  to  guard  against  the  danger  of  as]jhyxia  In 
case  of  vomiting,  U^  restniin  the  patient  from  uonecesaary  movements, 
or  it  may  be  to  guard  against  hiemorrhnge. 


CHAPTER  y. 


INFLAMMATIOX. 


LiTEKALLY  defined,  inflamTnatinn  metins  ti  [ireterniiluml  hent.  In 
surgery  it  is  iippHcd  to  n  condition  of  animiil  ti&sm'a  whirli  are  nndei-^- 
ing  certain  disturbances  in  nutrition  which  prr^duce  locally  abnonnal 
hypenemia,  hettt,  rednrsg,  sicvUint/,  and  pain.  Taken  singly,  noue  of 
these  features  of  the  inflammaCory  process  can  be  said  to  express  this 
morbid  ccmdition  ;  ihey  niiiBt  all  bu  pit- sent. 

It  is  well  known  that  each  *jf  (hew*  conditions  may  exist  without 
inflammation,  and^  indeed,  some  of  them  are  present  in  purely  physio- 
logical prtweasea, 

TIius,  vascular  tumors  and  tlie  dilated  capilhiry  net-works  nf  certain 
forms  of  naivi,  though  charactenzed  by  permanent  hypeiiemiii  and  red- 
ness, are  not  inflammatory  conditions.  Blushing,  which  is  associated  as 
part  of  the  expression  of  certain  emotions,  is  jiccompanied  with  no  other 
symptom  of  a  morbid  process  than  that  of  redness.  The  temjiemture  of 
the  bhiod  in  the  hepatic  vein  in  cimditions  Hfiictly  physiologinU  has 
Iwi'U  i-egistered  an  high  "s  107*  F.,  and  this  extnuu'diimry  hewt  is  not 
inflammatory. 

Swelling  is  present  in  non-inflammatory  processes,  ench  as  cedema  and 
emphysema,  while  pain  is  not  iufrequeut  in  c(?rlain  neuioses,  wlu-re  all 
other  symplomN  of  iiUlamruation  are  absent.  \V'hether  the  cause  of  inflam- 
mation be  one  of  direct  injury  and  irritation  of  a  part,  or  whether  it  be 
due  to  lesions  of  the  inhibitory  nerves  or  trophic  cenlera  remote  from  the 
loc^  expression  of  the  morbid  proi^ess,  the  iwilhitlngical  chauges  iinj  prao- 
tically  the  same.  The  activity  and  violence  of  the  prnwss  will  depend  in 
part  u]Mni  ihe  character  and  extent  of  the  injury,  the  presence  of  certain 
forms  of  micro-oi-gauisms  or  animal  poisons,  as  well  as  upon  the  anatom- 
ical charaeCer  of  the  part  involved,  together  with  the  ability  of  the  ti^ues 
tu  resif»t  death,  and  to  ivpair  the  dainag«  inflicted. 

TliB  study  of  the  phenomena  of  iuflauimation  may,  with  propriety,  bo 
aminged  in  tlio  following  order:  1,  irritation;  2,  contraction;  and  3, 
dilatation  of  (he  vessels  ;  4.  acceleration  of  the  cuiTent  and  hypera?mia  ; 
fl,  ivtai-dation,  ]iartial  or  complete;  6,  retlness :  7,  swelling;  8,  ht-at ;  0, 
l)ain ;  H),  escape  of  veawd  contents;  11,  genend  cell-pro!iferari<in ;  12, 
formation  of  pus ;  13,  reorganization  and  repair ;  H,  cicatrization. 

It  is  known  that  when  a  vascular  living  animal  tissue  is  subjected  to 
irritation,  the  vessels  in  the  zone  of  initatluu  undei-j^o  an  instaut  con- 
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traction,  and  almost  iastanrly  thereafter  liecome  abnormully  dilated. 
The  caiisa  nf  this  conlrartion  is  stijiposed  to  Ite  rlup  lu  Rtimiilim  of  tlie 
vnwt-mntor  hitvps,  wliile  the  (lilutation  is  i-xplaint-d  iis  (hi«  tn  panilysis 
of  the  vi'ss4'l-walla  fiiini  injury  tit  the  inhiUitnry  nerves,  to  clmnires  in  the 
wails  proper,  as  the  result  of  irriiation,  or  to  overstrett'hing  or  rupture  of 
,llie  conntHtivennd  ''lasfir- tissue  tilanienta which  siipjiort  tho  vessels  fr<>m 
'vitlitmt.  With  (lie?*e  chan^fes  in  ihe  v(?ssels  which  wciir  in  niicIi  rapid 
ftU('ce.>H<i()a,  Ihebhiiid-current  i»  accelerated  ;  hyitern^mia  euHiieK,  and  thin, 
in  liim,  is  fnllowed  l>y  moiv  or  leas  complete  l>l«uMlstjiftis.  This  last  con- 
dition is  most  marked  in  the  center  of  the  inflamed  zone,  and  when  com- 
plete arrest  occurs  it  is  first  seen  here.  At  this  st.i^  leucocytes,  in 
greatly  inci-eased  proportion  in  llie  blood,  appear  in  the  venules  and 
ca]>ilhiriea,  to  thu  wall8  of  which  they  adhere,  and  thttjiigh  which  (hey 
are  seen  to  jta-ss  by  active  an](L>t>oi<l  mov^nient,  until  Ihey  wander  fivt;  in 
the  intervasnihir  sjmces  (wnn<lering  or  emifrnint  c^clls). 

The  bi-concave  disks  and  liquor  xanffumis  also  ew'ape  in  the  wake  of 
the  wiUte  corpuscles.  It  is  held  that  Ihe  points  of  escape  are  in  (he  inier- 
vals  between  the  flat  cells  of  whieh  the  vessel-walls  jire  composetl.  In  (he 
area  of  complete  stasis  emitrration  doos  not  occnr. 

Stasis  is  very  pi>ibably  due  to  a  pathological  change  in  the  walls  of  Ihe 

vessels,  which  in  tui-n  induces  in  the  blood  of  the  inflamed  area  certain 

chan^>sV hereby  the  "  normal  equilibrium  existing  bctwts_-u  the  bliMMl  and 

the  containing  vessels,  whicti  is  i)hysioh.gii'aIIy  c-ssenlial  U*  the  integrity 

of  ihe  circulation,  is  impaired  or  Inst."    The  presence  of  the  white  corjais- 

ides  shonM  not  be  overlooked  in  seeking  for  an  explanation  of  stasis,  for 

ig1<ibulin,  the  coagulation  fiu-lor  of  the  blood,  is  the  normal  property 

of  the  leucocytes,  and,  as  stated,  they  are  present  In  increased  numbers. 

Kwlne.sa,  swelling.  liM-;d  increase  <if  temperature  and  pain,  occur  with, 

and  as  a  re?;ult  oE,  inflammatory  hypencmia.     The  discoloration  is  due  to 

hatmatin  in  incrensed  quantity,  not  only  within  the  vessels,  but  in  the 

Bpac-es  between  the  ca[»illanes.    Tumefaction  is  due  to  incit'asfsi  bhiud- 

Bupply,  to  extmviLiation,  dilatation  of  the  lymph-channels,  incrense  of 

lymph,  andw^lt-prtdiferalion.     Abnormal  heat  is  caused  by  increased  cell 

activity  and  the  abnormal  condition  of  the  blor»d  within  the  inilamed  urea, 

while  pain  is  due  to  pressure  ujwn  the  end  organs  of  the  sensory  nerves. 

With  Ihe  appearance  of  the  leucocytes  in  increased  numlwrs,  and  the 

escape  of  ihciso  into  the  intervascular  spaces  of  Ihi-  injlanie<l  ai-ea,  cell-pro- 

liferalion  occurs,  resulting  in  the  formation  of  a  common  embrj'onic  tissue. 

Kxaudned  microscopically,  this  embrytmlc  tissue  is  seen  (o  be  iHjra- 

posed  of  protoplasmic  bodies  or  cells,  spherical    in  shajjc,  or  slightly 

, polygonal  fi*om  reciprocal  pressure,  varying  in  size  from  nlKiut  ^^  to 

■  tbW  *^'  "0  inch,  and  often  larger  than  this.    They  may  be  nucleated,  but 

usually  apiienr  as  slightly  cloudy  or  granular  protoplasmic  bodies  with 

ni»  disiinci  nucleus  or  nucleolus. 

Of  the  nifrmal  cells,  which  are  most  active  in  proliferalion,  and  there- 
fore chiefly  involved  in  the  formation  of  the  new  tissue,  it  is  ditliimll  in 
the  present  condition  of  j>athoIogicHl  research  t<i  say.  The  followers  of 
Cuhuheini  liold  with  him  that  the  leucocyte  is  Ihe  chief  factor  in  this 
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prooeaa.  Others  look  to  the  counective-llssiie  eells  as  of  equal  imiwr- 
tSLRcB  with  the  leucocytes;  while  a  thinl  theory  is  thai  all  valh  of  a  ptirf 
njapniiflinjr  fo  tho  ppneral  stimulus  of  tho  infliiinnmt^iry  process  undei^To 
proHfonUion,  find  tliat  the  embryonic  tissue  Is  ;i  common  product. 

From  this  it  is  probably  a  safe  and  wise  deduction  to  consider  tlial 
the  chief  role  in  the  intiamuiatory  ])roeess  is  plnyed  l»y  the  leucorytes  ; 
that  they  not  only  prolilfiate,  but  by  their  pi-esence  stimulate  active 
nutritive  clianp>s  and  prolifemtion  in  thn  cells  in  general,  and  that  the 
embryonic  tissue  is  in  truth  a  product  nf  all  these  elements,  varying  iti 
degree  of  fertility.  This  conclusion  seems  rational,  sinre  rlie  normal 
r6le  of  every  cell  element  of  the  bcnly  is  one  of  proliferation  and  the 
formation  of  a  new  element  to  replace  one  which  has  finished  its  life- 
history  ;  and  it  seems  reasonable  to  infer  that  a  more  rapid  proliferation 
of  the  same  cells  wuuld  occur  under  conditions  of  increased  hyperaimia 
and  nutritiim. 

Tho  products  of  the  inflammatory  process  may  be  orpjini2ed  into  a 
permanent  tissue,  or,  fatliug  in  this,  niuy  |)erish.  With  the  tissues  of  the 
individual  iHKSsessing  tlic  power  to  resist  deatruction  the  n'i>arative  pro- 
cess is  rapid.  Septic  micro-organisms  do  not  find  conditions  favorable 
to  their  deve]oi>ment,  and  suppuration  d*jes  not  occur.  The  peculiar 
type  of  the  new  tissue  is  probably  determined — (1)  By  t3ie  nature  of  the 
ori^nal  cell  from  wliich  it  sprung.  Thus  the  exi)eriments  of  Ooujon 
shirwiHl  that  the  medHllo-cens  stud  myeloplnxes  of  b(mc,s  in  yuung  ani- 
mals, when  injected  into  the  muscular  tissue,  developed  into  bone  even 
remote  fn^m  the  parent  tissue.  (2)  By  the  lo<'ation  and  function  of  the 
new  tissue^  as  is  shown  in  the  development  of  exostoses  from  a  ci>ninion 
embryonic  tissue  near  the  insertion  of  tendon  into  bone. 

When  the  inlhimmatory  process  is  nipld  and  severe,  the  new  tissue 
perishes  suddenly,  and  with  it  occurs  the  rapid  death  or  gan>^rene  of 
t^e  tissuee  involved.  Under  milder  conditions  tlio  supply  of  nutrition 
may  be  more  gpaduuliy  diniiuishe<I,  and  the  embryonic  cells  undei^ 
fatty  degeneration  and  absorption,  li  is  then  said  to  have  undergtme 
resolution.  Again,  and  not  nnc-oninumly,  the  c-ells  of  the  new  tissue, 
partly  granular  and  jMirtly  unchanged,  are  found  floating  in  a  fluid,  the 
liqtwr  pur  is. 

Sffi/tptoms.—la  the  mUder  forms  of  inflammation  no  symptoms  may 
be  obsert'ed  lH*yond  the  local  disturbance.  In  other  and  severer  types 
the  elevation  of  temp^'rature  is  often  well  marked,  and  not  infrequently 
prweded  liy  or  accompanied  with  a  series  of  rigors,  or  a  pronounced  cMll. 
This  is  esi>ecially  apt  to  o(!cur  in  erysipelas,  dermatitis,  and  any  form  of 
phlegmon.  The  pnlse  is  acrelemte<l.  the  tongue  is  dry  and  coated,  thirst, 
anorexia,  and  headache  follow  in  the  train  of  symptoms  which  are  com- 
mon in  septic  fever—the  fever  of  inflanmiation. 

Tituitmpnt. — Tlie  measures  to  be  employed  are  local  and  general.  TIxe 
immediate  iiwllration  is  n*st  of  the  part  intlamwl.  If  one  of  the  extrt?mi- 
tiea  is  involved,  an  elevate<l  piwition  by  means  of  a  swinging  cradle  (Fig. 
114),  or  upon  a  piHow.  will,  as  a  rule,  give  the  greatest  degree  of  comfort, 
especially  in  cases  where,  by  reason  of  the  swelling,  the  circulation  in  the 
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veins  beyond  the  infiltrated  portion  is  interfered  with.  In  such  con- 
ditions a  flannel  bandage,  properly  applied  from  the  end  of  the  extremity 
up  to  the  inflamed  area,  >vill  be  advisable.  If  the  swelling  becomes  so 
intense  as  to  threaten  gangrene,  or  even,  by  excessive  tension  of  the  part, 
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Pia.  114.— Fluhrer's  siriii^uig  cradle  (Ht.  Sinid  Hoepiud). 


to  i^ive  extreme  pain,  free  incisions  should  be  made  parallel  with  the  axis 
of  the  limb,  extending  well  through  to  the  deep  fascia,  and  through  this 
if  necessary.  These  incisions,  made  so  as  not  to  divide  the  vessels,  should 
be  left  open  and  treated  with  strict  antisepsis. 

Blood-letting,  either  by  venesection  or  by  leeches,  or  scarification  and 
cupping,  are  to  be  employed  in  certain  selected  cases.  In  plethoric  indi- 
viduals, with  high  febrile  movement  and  bounding  pulse,  venesection 
may  be  done  with  marked  and  immediate  benefit.  The  operation  should 
be  performed  in  the  median  cephalic  vein  as  follows  (PMg.  116) :  Apply  a 
bandage  around  the  middle  of  the  upper  arm  sufficiently  tight  to  occlude 
the  veins,  but  not  to  arrest  the  arterial  circulation.  Produce  local  anses- 
thesia  at  the  point  of  incision  by  injecting  from  6  to  10  minims  of  4-per- 
cent cocaine  beneath  the  skin  in  the  line  of  the  median  cephalic  vein  {not 
median  basilic).  Ether  spray,  or  salt  and  ice,  may  be  employed  if  cocaine 
can  not  be  obtained.  Make  an  incision  from  a  half-inch  to  one  inch  long, 
varying  with  the  amount  of  subcutaneous  fat,  and  directly  over  the  vein 
until  it  is  well  exposed.  With  a  curved  pair  of  scissors  now  make  a 
valvular  slit  about  half  through  the  vein.  The  amount  of  blood  to  be 
withdrawn  will  be  determined  by  the  impression  made  upon  the  radial 
pulse  of  the  opposite  arm,  and  in  part  by  the  sensation  of  the  patient. 
From  8  to  16  ounces  will  usually  suffice. 
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When  ready  to  arrest  tli«  fl«w,  plare  a  peUer  of  ahsorl>ent  cotton, 
moistened  in  1  to  3,000  sublimate,  over  the  woiiml,  hold  it  firmly  here, 
and  then  remove  the  ligature.  A  piece  of  sublimate  gauze  is  now  laid 
over  the  wound,  and  held  in  place  by  a  moderately  tight  bunduge. 

If  lee(,'hesnre  tc>  be  employed, 
from  six  to  a  dozen  or  more 
Hhoidd  be  applied  (iirei-lly  to 
the  inttamed  area.  If  a  drop  of 
blood  Is  drawn  ont  by  the  i*rii*k 
of  a  needle,  or  warm  niitk 
dropjied  on,  they  will  take  hold 
niuixi  readily.  Once  artachtHl, 
they  should  be  allowed  to  drop 
off  of  their  own  accoitl.  If  the 
oozing  fmm  the  wound  is  too 
pn)longe<l,  it  can  be  an^ested  by 
a  sublimate  compress. 


i\ 
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Tm.  no.— Tum-bUded  MailflMtor. 

Sciiriflcati&n  ^a  now  rarely 
pmcticed,  since  fn?er  incisions 
are  to  be  prefenxKl.  When  i>fr- 
fomied,  it  eonaista  of  niakiug 
a  Rcrie.s  of  Rniall  cuts  into  or 
through  the  inflanird  integu- 
ment by  means  of  a  number  of 
lancets,  driven  by  a  spring  with 
almost  i>aiules8  rapidity  (Fig. 
116). 

Compression  applied  to  the 
main  artery,  going  to  the  part 
inflamed  at  a  point  removed  from  the  zone  of  inflnnimation,  is  impracti- 
cable and  of  doubtful  benefit.  The  couetriction  of  the  artery  without 
also  partly  occluding  the  vein  is  scai'cely  possible  except  by  digital 
compression,  or  the  use  of  the  x>ol(^con)pres8,  shown  in  the  treatment  of 
aneurism. 

Tlie  loejil  a])pHcati(m  of  cold  is  of  great  l»enefit,  and  usually  afTimls 
much  comfort  in  the  tivatment  of  inflammation.  Onn  of  the  most  useful 
and  cleanly  methods  of  applying  it  is  to  place  crushed  ice  in  ihe  well- 
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piece  of  tubing  may  be  used  as  a  siphon  to  the  flow,  regulated  by  a 
aaJety-pin  clamp. 

A  coil  of  rubber  tubing  wound  aixmud  (tr  upon  an  inllamwl  Burfnce, 
(hrougli  which  c<)ld  water  is  allowiid  to  run  continuously,  is  an  effective 
method  of  applying  cold  {Fig.  118).  This  apparatus  is  objecdunable  in 
iM>me  instances  on  atrcount  of  Us  weight.  Submerging  an  inllanicd  i!k- 
tpeniity  in  u  vcsse!  of  cold  water  may  also  he  eihcaciniiH. 

Heat  may  be  applied  by  employing  the  same  ap]>artttusas  forcold.  The 
ice-bag  maybe  fille<l  with  liot  water,  or  hot  in-igation  used.  Cloths  rinsed 
in  hot  water  and  laid  over  the  inHamed  surface  is  one  of  the  readiest 
and  best  methods  of  utilizing  heat  in  the  tivatment  of  infhimmtitinn. 
Poultices  of  tlaxHeptl-meal.  or  nf  bread,  applied  and  kept  moist  and 
wami,  are  also  useful  IocjlI  applications.  A  poultice  used  on  a  broken 
surface  should  be  made  with  1  to  10,000  sublimate  solution. 

In  determining  whetlier  heat  or  cold  will  be  used  in  any  gix*en  rase, 
the  surgeon  must  be  guided  in  part  by  the  sensibility  of  the  patient,  for 
that  which  is  most  grateful  to  the  part  inflamed  will  usually  produce  the 
most  satisfactory  results. 

Counter  irritants,  sucli  as  blisters,  sinapisms  or  the  cautery,  are  use- 
ful at  times  in  the  thtmipy  of  inllnmmation,  especially  in  chronic  pro- 
cesses in  the  joints  and  deeper  tissues. 

liUenial  Medieatiou.—As  far  as  the  constitutional  treatment  of  Inflam- 
mation is  concerned,  eiudi  rase  \vill  be  a  law  imtc*  itst-lf.  In  the  sti'onger 
and  plethoric  patients  a  saline  or  a  calomel  purge  is  indicated  in  the 
beginning  of  the  proress,  and  rtsstricted  dh^t  should  be  insisted  U]>oa. 
For  the  more  feeble  cla*i8  of  cases,  tonics,  cod-liver  oil,  good  air,  and  well- 
directed  nourishment  are  essential.  To  counteract  the  high  febrUe  move* 
ment  and  rajiid  pidse,  anlii)yriue  in  doses  of  gr.  x  to  xx,  repeated  in 
two  hours,  or  antifebrine,  gr.  v  to  x.  are  excellent  remedies.  Aconite 
tincture,  gti.  ij,  and  one  drop  additional  every  half-hour  unril  the  pulse 
falls,  h  alst)  to  be  recomniende<l.  Quinia  in  doses  of  gr.  x  twice  a  day, 
or  even  oftener,  in  case  of  chills  or  rigoi-s.  Mttrphia,  or  one  of  the  hyp- 
notics, should  be  given  when  p(j4tittvely  indicated  by  the  patients  suffer- 
ings from  pain  or  loss  of  sleep. 

Suppttraiion  —  Mic/oeoeci  —  Sacilli  —  Bacteria — Septicctmia — Pyce- 
mia—Trauvm(ic  /V/jc/.— Inlhiuimation  without  sepsis  is,  as  just  stated, 

pnirtic]illy  a  phy.sioI(tgiea1  process. 
When,  however,  by  direct  in/retion— 
the  wounded  tissues  l>eing  exposed  to 
the  air— or  bidirect  infection,  through 
imbibition,  in.spiraliou,  or  absorption 
from  on  abraded  surface,  these  patho- 
genic rnicro-organisins  enter  the  blood- 
current  and  lind  their  way  to  the  in- 
flamed area,  Hvppuraiion  occurs. 

The  forms  of  organisms  which  are 
chiefly  factors  ia  thia  process  are :  (1) 
Stap?tyl4>c4iccus  pyogents  aureus   (the 
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pnH-miikiug,  goM-colored,  bunch  [praise]  coccus)  (Pig.  U»);  (2»  Sfapk^- 
lococcus  pifogenr.H  albus  (or  white  coccus') ;  (3)  Streptococcus  pyogenes 
(or  chain  crxwusKFig.  119  a>. 

ITie  white  cocci  are  not  so  frequently  met  with  as  the  goUl-colored 
fungi.  Under  Mie  mici-osmiw  both  of  these  ^-arieties  apfiear  alike,  and 
it  is  only  in  pure  cultim's  that  the  yeHuw  hue  is  oli.serveil,  by  wliich  the 
Slaphylocttcrus  pyoffenes  nurms  is  rwroHnizwl  from  ihc  wliiie  vnrioty. 

In  addition,  in  very  foul  pus  and  putrefyinj;  masses  there  ia  found 
a  rod-shaped  organism  known  as  the  Bacillus  mproffenes^  or  bacteri- 
um of  putrefHction  (Pig.   119  ii). 

Whenevw  roionies  of  Sla- 
pltyhicocci  ami  Streptoeocri  are 
established  in  theintlamedai^eas, 
liquefaction  of  the  contiguous 
tissues  takes  place,  the  quantity 
of  lymph  and  serum  is  aug 
mented,  and  thus  the  liquftr 
puris  is  supplied.  In  this  Huid 
float  the  desid  and  dyinj;  leuco- 
cytes, emhryouic  cells,  swarms 
oX  micni-orgunisms,  and  shreds 
of  broken-flown  connective  and 
other  tissues. 

By  the  rapid  uocumulutiou 
of  pus,  jin'sstire  upon  and  ron- 
densalion  of  the  surrounding 
tissues  is  greatly  increased,  and 
this,  together  vnth.  the  rapid  de- 
velopment of  a  periphend  em- 
bryonie  tissue,  forms  the  limiting  membrane  or  abscess-wall.  Not  in- 
frequently when  the  distention  is  rapid  the  vitality  of  the  contiguous 
tissues  is  sa<^rifirc<I  by  the  occlusion  of  the  outlying  veins  and  arterioles. 
Coagulation  in  the  veins  {throinhosis)  is  of  common  ocrurrenre. 

Pw*.— In  ita  recent  state,  puH  is  a  cream-like  fluid,  in  sjwcific  gravity 
varying  from  rf)20  to  r'HO.  and  at  times  higher.  In  dosed  cavities  in 
the  tissues  it  is  usually  alkaline  in  reaction,  but  when  cxiMwd  to  the 
atmosphere  (and  in  some  instances  even  \Wthin  the  tissues,  where  it  is 
proterti'd  from  the  air)  it  l)ecomes  acid.  ChetTiically  it  may  contain  para- 
gloliulin,  myosin,  fatly  acids,  leucin,  tyi-osin,  cholesti'rin,  chloride  of 
sodium,  and  ]ihosphates.  Healthy  ])us  is  odorless,  but  when  decompo- 
sition has  occurred  the  odor  is  often  exceedingly  offensive. 

Examined  microscopiciilly,  numerous  coiimsdes,  varying  in  size  from 
jbW  t*'  sVcfff  ^^  ^D  inch,  are  seen  floating  in  a  tran6]>arent  fJuid — the  Uijuvt 
puris.  These  cells  have  no  limiting  membrane,  contain  one  or  st^veral 
nuclei,  and  at  times  a  number  of  fine  granules  and  ran  not  bo  dlffen?n- 
tiaietl  from  the  while  blood-corpuscle  or  the  common  embryonic  cell. 

Another  celllike  IwKly  found  in  pus,  esiHH-ially  in  older  abscesses,  or 
where  a  chronic  inflammatoiy  process  has  occuiTcd,  is  the  yranular  cor- 
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puscic,  or,  as  it  is  mare  commonly  Cixlled,  the  compound  gratinlar  cor- 
puscle. The  pu9-corpu9cIes  proper  are  leucocytes  ami  dead  embryonic 
tiiwiiH-cells.  The  (v>ni(H)uiid  p-inul;ir  cAH-puscles  aif  mode  np  of  an  aggre- 
gatioa  of  gnmiilos,  the  tlHrilus  of  leucocytes,  embryonic  tissue,  or  oilier 
cells,  which  have  un- 


dergone fatty  or  pran- 
ular  meramorphosis. 
These  adliere  together 
in  S7)herical  or  ovnl 
masses  uf  all  sizes, 
often  as  large  as  a 
dozen  pus-cella  togeth- 
er, or  tlie  gniniiles  may 
tioat  free  in  the  liquor 
purls.  The  diffciviiiia- 
tion  of  these  elements 
is  not  difficult.  Vpon 
the  addition  of  acetic 
acid  the  pus-corjius- 
clos  iMH'onm  Hwollen, 
and  lose  their  granu- 
lar, cloudy  ai)pearanre, 
while  their  nuclei,  orh- 
er^iise  scarcely  rec<^- 
nizable,  stand  out  in 
stnmg    relief.      Acetic 
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acid  does  not  aifect  the  granular  corpuscle,  which,  however,  is  soluble  in 
ether.  Pits-corpiiscles  propiT  are  el  timi'S  iMidtnved  with  the  anueboid 
movement.  Tliis  is  only  true  of  the  white  hlood-ex*ll,  which  hiLs  not  j-et 
perished.    The  dead  embryonic  cfUs  do  not  possess  the  pt^wer  of  motion. 

These  various  elements  of  pus,  as  well  as  the  cholesterin  crystals, 
which  are  sometimes  met  with,  are  shown  in  Fig.  120. 

Pus-corpuwcies  and  the  liquor  puris  fjxpm  all  acute  abscesses,  whether 
coiimiuuicaliug  with  Iheatmosjthereornot,  contain  also  one  or  more  of  the 
niirro-organisais  above  described 
(Figs,  120  a  and  130  b).  In  rare 
iuHtatices  pus  loses  its  ciiiimy- 
whire  color  and  assumes  a  bluish 
tint,  due  to  the  presence  of  a  ba- 
cillus known  as  the  "bacillus  of 
bliiepiLs"  This  form  of  pus  is 
not  septic  to  ii  dangerous  de^^'e. 
All  of  these  organisms  usually 
disappear  from  alwcesses  of  long 
standing  —  the  (•oftl  afntvessex. 
The  chief  significance  of   these 

ftm'gi— .SZrtjoA.  p>fo.  aur.y  i^aph.  pyo.  alh.,  Mrt^piu.  pf/o.~\s  that  they 
give  to  pus  a  septic  power,  which  pus  free  from  these  element.s  does  not 
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As  before  stated,  pus-oorpusclos  may  disappear  by  granolar 
meUimorphosis.  the  liquor  purls  is  carried  off  by  the  vessels,  and  in 
niiiny  al»sres.se»  of  Iuiik  staudinii  mttUiii^  reiiiaius  bat  a  half-<li'i«l  iiitiss 
of  cheesy -looking  gi'amihir  matter. 

When  pus  collects  in  any  part  of  tlie  body  in  a  rcrognizable  quan- 
tity, such  fiiilecriou  is  tilled  an  abscess.  U  it  is  well  defined,  held  in 
a  pvt'ii  {>i»siiinn  hy  a  ]iinitin<;  membrane  or  wstJI,  it  Js  a  rirruinscrihed 
absress,  nnd  (HJjfuse  when  it  widely  intiltrales  the  tLsHiics.  A  TO]>id 
and  n'cent  collertion  of  pus  is  railed  an  acute  alwcess ;  a  slow,  chronic, 
and  ancient  eoUectioD.  u  cvld  abscess. 

The  limiting  niembr.ine  or  wall  of  a  circum8cril)ed  abscess  is  a  new 
formation  <if  iutlamiuatory  oi-igiu.  a  granulation   tissue,  studded  with 
capilhiry   hiops,  a.s  in   the  embryonic  tissue  c>f  a 
wound  undergoing  repjiir  (Fig.  laii.     I(  is  in  part     •J^'iut^^haee^ 
a  pyoffe^uc  membranes  since  it  furnishes  the  dead 
embryonic  cells  which   Hont  off  into  the  abscess, 
while  the  leucocytes  wander  in  from  the  capillary 
cii-culation. 

A  diffutse  alscesi  results  from  the  property 
which  pus  possesses  uuder  certain  conditions  of 
dissolving  all  connective  and  emtiryonic  tissue,  ck- 
pi'c'iiilly  in  tliose  Huff<!ring  from  impaired  nutri-  Fm»,  i2i.-(aiw  .i^joBw.) 
tiou.  It  thus  meets  with  no  barrier  to  its  progress, 
and  general  iniiltration  of  all  the  tissues  of  the  part  involved  occurs, 
A  chronic^  subacute,  or  "roW  abscess  "  differs  fmrn  the  j-recedlng  in 
the  slowDess  of  its  devehipment,  :Lud  usually  in  the  absence  of  tho«e 
symptoms  of  local  aad  (institutional  disturbance  which  characterize  the 
ftciile  formation  of  pus.  They  oi-cur,  as  a  rule,  in  diseases  of  bone  and 
joints,  and  in  individuals  of  luvv  vitality.  Cold  al>scess  is  not  infreiiuent 
after  caries  of  the  spine  ami  after  adenitis  of  tiie  axillary  region. 

Diatj7iosiK.^'V\\i'  recognition  of  an  acute  ai».sffl-ss  will  depend  ujKm  cer- 
tain sympt^mtsof  a  local  as  well  asacon.stitutional  character.  The  sudden 
rise  of  lemperatuj-e.  preceded  by  a  pronounced  chill  or  a  series  of  rigors,  are 
symptoms  of  the  formation  of  pus  and  beginning  septic  infection.  The 
I't-al  signs  are  those  of  inflammation,  which  precedes  as  well  as  co-exists 
with  the  pus  formation.  Heat,  pain,  redne.ss,  nnd  swelling  are  therefore 
among  the  earlier  sym]>loms.  Fluctuation  is  also  ^tresentiu  well-advanced 
cases.  The  integument  and  sulwutanoous  tissues  ahnul  an  abscess  are 
often  (iHlemat-ous  and   doughy,  becoming  pale,  and   pitting  under  the 


Flit.  199.— Exploring-nvodlif  and  ^yi^stg^ 

finger.  The  positive  test  as  lo  the  presence  of  pus  in  quantily  is  aspirO' 
fion.  For  this  pui^wse  the  hyjMMlermic  syringe,  with  an  extra  large  and 
long  needle  (Fig.  I'22j,  is  invaluable.  The  following  precautions  should 
be  pnicticed :  The  entire  insti-ument  should  Ijc  thoroughly  cleansed  and 
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Bubmei^ed  in  a  S-per-cent  carbolic-acid  solnlion.  The  skiu  at  tlie  point 
to  be  pumrturetl  shouhl  be  washed  with  sub1iraul«  Hfiliillon  and  ether,  and 
the  needle  piusbed  in  so  ua  nut  to  wound  any  vessels  or  nerres.  If  it 
lias  entered  the  <'avity,  upon  withdrawing  (he  j)!slon  the  pus  will  escape 
into  the  chamber.  The  fluid,  if  any  doubt  exist,  should  then  be  placed 
ander  the  microscope.  As  the  needle  i8  withdrawn,  the  wound  sliould 
be  covered  wiik  stibliimite  gauze,  held  in  phice  with  a  roller  or  adliesive 
strip. 

In  cold  abscass  the  inflaramat-ory  and  septic  pheuomejia  unMibsent, 
and  fluctuation  may  or  may  not  be  appreciable.  Aspiration  will  deter- 
mine the  character  of  the  swellinjcc. 

Treatment. — When  an  acute  abscess,  either  circuniscril>ed  *>v  diffuse, 
exists,  it  should  bo  fn>oly  evacuated,  and  the  sooner  the  l>etter.  WJien 
the  absi^ess  in  sittmted  in  a  [lortion  of  the  body  where  there  are  no  impor- 
tant vessels  or  orpins  in  danger  of  being  wounded,  a  sharp -pointed, 
curved  bistoury  should  l>e  carried  through  the  wall,  and  (he  cavity 
opened  by  cutting  oiitwanl.  These  minor  operatitms  may  !«  done  wiih 
cocaine  ana>sthesia.  In  the  neck  or  other  vascular  regions,  or  where  an 
abscess  complicates  a  hernia  or  other  important  viscus.  a  careful  dissec- 
tion should  be  made  fix<m  without  iuwanl.  The  point  of  greatest  imi>or- 
tance  is  to  have  the  opening  or  o]mniug8  in  such  a  jwsition  that  the 
drainagf!  will  be  from  the  most  dependent  portion  of  the  wivity.  In 
cutting  down  upon  an  ul)s<>es.s  it  is  often  neiiessary  to  insert  a  smalbsize^I 
aspirator-needle  and  determine  the  exaot  distance  to  the  pus.  The 
needle  should  be  left  in  place  as  a  guide.  In  some  of  thtwe  ciuses,  in 
order  to  avoid  htemorrhage,  a  very  good  use  may  be  made  of  the  oiili- 
nary  dressing- forceps,  by  closing  the  jaws  of  the  instrument  and  pushing 
it  tbnmgh  the  tissues  into  the  pus,  and  then  stretching  the  pnnctui-e  thus 
mode  by  forcibly  separating  the  handles. 

As  soon  as  an  absi^ess  is  opened  the  noscJe  of  the  irrigator  should  lie 
intfodut^ed,  and  the  cavity  well  washed  out  with  sublimate  (1  to  !i.O0O). 
After  this  rubber  drains  should  be  Inserted,  and  a.  thicli  dressing  of  subli- 
mate ganzo  applied. 

When  an  abscess  occurs  in  parts  of  the  body  where  it  is  desirable  to 
avoid  leaving  a  scar,  as  the  neck  or  face,  and  where  the  symptoms  of 
sepsis  are  not  marked,  a  cure  may  be  effected  by  means  of  the  aspirat^ir. 
For  this  optiration  the  instrument  represented  in  Pig.  123  is  preferable. 

It  consists  of  n  syringe,  with  a  glass  cylinder,  armed  with  a  double 
tip,  a  stoiJ-cock,  and  two  adjustable  rubber  lubes — to  one  of  which  the 
nee<lle  is  tightly  screwed.  When  about  to  be  used,  the  apparatus  should 
be  thoroughly  cleansed  in  1  to  20  cnrbolir-aeid  solution,  and,  if  the  needle 
has  been  used  in  any  suspicious  matter,  it  should  be  heated  to  n  n'd  heat 
over  a  spirit-lam]),  and  cooled  off  iji  1  to  2(»  carbolic-ocid  solution.  The 
method  of  hyiM'r-dist^'ntion  of  an  abscess  with  au  antisej^tic  fluid  was  first 
prominently  brought  beftire  llie  jirofession  by  Mr.  (.'allender.  The  cylinder 
shonid  be  flIliHl  with  the  solation.  and  then,  while  holding  the  needle 
upward  so  that  any  air  which  may  have  cul^'red  by  acvidrnt  will  escape 
first,  the  contents  sliould  be  forced  out  until  only  abiuit  one  (bird  of  the 
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cylinder  is  full.  By  this  mancpuvre  the  needle  and  lube  are  also  filled 
with  the  solution,  and  the  former  is  ihrust  into  the  mviry  of  the  al>.src8S 
and  held  steady  liy  an  assistiint.  The  ojM'i-ator  now  withdraws  tlie  piston 
slowly,  so  as  to  give  the  contents  sufficient  time  to  fill  the  tube,  whicli 


Otherwise  would  collapse  from  atmospheric  pressore.  As  soon  ns  the 
cylinder  is  full  the  stop-cock  is  turned,  so  as  to  open  the  emptying  tube, 
whieh  motion  also  closes  the  one  commiinioating  with  the  abscess.  The 
ront^'nls  of  the  ej'Iinder  should  now  be  Hmptir<l.  and  the  evacuation  con- 
tinutxl  until  the  pus  ceases  to  flow.  The  syringe  should  now  t»e  filled 
with  the  1  to  20  rarholic-acid  solution,  and  the  abscess  injected  until  its 
walls  ore  over-diaicnded,  when  the  fluid  is  withdrawn.  This  irrigation 
and  hyper-distention  may  tte  repeated  several  times,  until  the  tiuid  runs 
out  clear.  The  needle  is  then  i-emoved,  a  plug  of  sublimate  gnnze  placed 
over  the  punctuif,  a  sublimate  gauze,  cotton,  and  prote<-t!ve  dressing 
over  tliis,  and  a  bandage  ajiplied  over  nil  tight  enough  to  comf>]X'ss  the 
oppusitfi  walls  of  till'  idwccss  tinnly  togiftlier. 

In  aspiration  of  an  abscess  it  is  usuully  bust  to  employ  the  large-sized 
s 
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needle,  for  thick  pus  escapes  with  great  difficnlty  through  the  mnall 
points.  It  is  not  inft^qiiently  necessary,  even  when  a  large  needle  is 
used,  to  dilute  the  contents  of  the  sac  by  forcinc;  in  a  quantity  of  the 
liquid  l;efoie  it  can  be  bruught  out  by  the  exhaustion.  Some  optrators 
prefer  to  use  sublimate  (1  to  3,000)  rather  than  carbolir  uoid.  When 
mercury  is  employed,  great  care  should  be  olreerved  in  thoroughly  evacu- 
ating the  sac  before  apiilying  the  tlressing,  fur  feju"  of  jMtisimiiig  by  ab- 
sorption. One  operation  is  often  sufficient  to  effect  a  cart^  by  this  method, 
and  when  carefiilly  done  to  tlie  exchision  of  air,  and  with  the  thoniugh 
cleansing  of  the  abitcess  constitutional  disturbance  is  rare.  A  second, 
and  even  a  thiitl,  injefrtion  and  inigation  may  be  tiied.  Should  inflam- 
nialion  and  sepsis  follnv^,  free  incision  should  be  i)rat!ticed  ajid  t]ion>ugh 
drainage  eatablislieti. 

Cold  Abscess. — Old  abscesses  which  produce  no  deformity  or  marked 
dis<:<}tnfort  to  the  patient  may  l>e  left  alone.  If  at  any  time  symptoms  of 
inflammation  and  sepsis  supen'one,  prompt  and  free  incision  and  irriga- 
tion should  be  done,  and  drainage  maintained.  "VVlien,  by  reason  of  its 
situation,  it  becomes  advisable  to  operate  upon  a  non-inJlamed  cold 
al)Hcess,  aspiration  and  irrigation  should  be  performed  in  the  same  man- 
ner aH  above  laid  down. 

Se^lca^iin  {aij^K,  putrefaction;  a^La,  blood),  or  blmHl -poison,  is 
cause<l  by  the  presence  in  the  bluod  and  lymph-channels  of  certain  de- 
rivatives of  putrefactive  changea,  now  known  wh  ptomaines^  and  it  is  held 
that  the  prt'sence  of  raScro-orgunisms  is  essential  to  the  production  of 
these  ptomaines,  and  their  entrance  into  the  blood  is  facilitated  by  the 
growth  and  migratiuu  of  these  organisms. 

Pyctmia  {ttvov,  pus)  is  a  severe  and  usually  fatal  form  of  blood-poison, 
characterized  by  the  formation  of  abscesses  in  various  ]Kirta  of  the  body, 
more  or  h^s  remote  fnmi  the  center  of  supjuiration  and  infection.  Hince 
these  abscesses  nr*^  caused  by  aggregations  of  micro  nrgnnisms,  carried  to 
the  lieart  and  thence  disseminata,  thej*  are  called  metastatic  abscesses. 
Pyiemia  is  therefore  properly  named  "septicemia  with  metastases." 

Septicemia  following  inflammation  ocxrurs  in  this  manner.  With  the 
emigration  of  leucocytes  and  efTusitm  of  senim  and  Iymi)h,  the  micnj- 
organisms  of  suppuration  apjiear  in  the  inHamed  area,  and,  mindly  ronl- 
■tiplying,  establish  colonies  in  the  connective-tissue  spaces  (Pig.  lit)). 
The  tissues  imme<1i;itely  adjacent  to  the  colonies  at  once  shciw  aigns  of 
liquefaction,  and  the  quantity  of  aerum  and  lymph  is  notably  increased. 
The  various  ioci  of  liquefaction  soon  coalesce  as  the  connective- tissue 
septa  disappear,  until  there  exists  a  single  collection  of  fluid,  the  liquor 
puris,  in  which  float  living  and  dead  leucocytes,  dead  embryonic  cells, 
shreds  of  bruken-duwn  tissues,  and  shoals  of  micriMtrganisnis  are  f<Hin<l. 

As  the  qimntity  of  pus  is  nugmentafl,  pressure  upon  the  surronndtng 
structures  is  inei-eased.  If  the  abscess  be  siii^erflcial  the  superjacent 
structures  are  pmlruded,  often  cedematoua,  and  fluctuation  may  l>e  recog- 
nized. At  the  periphery  of  the  abscess  myriad.s  of  cocci  attack  the  bul- 
wark of  embryonic  tissue  (abscesS'toaU)  in  which  the  leucocytes  are 
crowded.    If  the  tissues  are  well  nourished,  and  thus  able  to  offer  the 
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proper  ileproe  tif  resUlance,  the  invasion  of  germs  i»  arrrstet]  nnd  the 
mifro-organisnis  perish  from  shirvation,  or,  as  udvimcttl  by  MeUscIinikoff^ 
are  eaten  by  the  leucocytes  anii  connective-rissue  corpiisclej*  (eniLryomc 
(•(•Us).  That  these  elements  at-t  as  pkagoc-ytes  (eatiog-t^llw)  requires  fI|^ 
ther  (lemoiistmtion  ;  that  they  luv  active  agents  in  resisting  soptie  inva- 
sion seems  now  demonstrntetl. 

Weigert  has  compared  the  cells  which  form  the  shell  around  a  suppu- 
rating area  to  a.n  army  resisting  invnsi«in,  the  s«*psis-Tnakiiig  niirro-oigan- 
i.sms  the  invading  host,  the  abscess  the  battle-field,  strewn  with  dead  and 
(lying  of  both  combutants. 

Vnderles.'*  favtimtile  conditions  the  process  of  Invasion  is  rajiid,  and 
at  times  overwhelming.  Compression  of  the  circumjacent  tissues  causes 
occlusion  of  tlie  vessels  (ihroml»osis)  and  sh)ughing.  Cocci  invade  the 
lymph-channels  and  capillaries,  and  form  colonies  in  the  vein-clots. 
Liquefaction  occumng  in  the  throiafft,  particles  are  drawn  into  the  cir- 
culation, pass  t<i  the  heait.  and  are  distributed  into  the  lungs.  If  the 
septic  inflammation  is  in  the  area  of  the  portal  system  the  liver  is  lusually 
tirst  afTccted.  Wherever  the  septic  emboli  lodge,  secondary  absces-ses 
(icciir,  perms  pass  thr<uigh  into  the  caytillaries  and  venules  of  the  lungs  (or 
in  the  liver,  the  luhular  and  sub-lobular  vessels),  and  general  metastases 
may  then  occur. 

It  is  exceedingly  prolmhle  that  sopticjcmia  with  metastases  (pya?mia) 
lakes  place  from  infected  thrombi.  In  the  capillaries  the  colonies  of 
cxjcci  in  ma.ss  can  not  Ikj  transported.  They  do  invade  and  prolifei-ate 
ill  the  larger  lymph  vessels,  but  rapid  general  infection  is  here  retaixl- 
ed  by  ihe  sieve  like  formation  of  tlie  glands.  Kvery  clinician  knows 
that  tiiese  terrible  onslaughts  of  pytemiu  are,  as  a  rule,  sudden  and  over- 
whelming. 

Again,  in  Mr.  Bryant's  analysis  of  2(K1  cases  of  pyfpmia  at  Ouy's  Hos- 
pital, the  lungs  were  involved  in  187  instances,  and  in  78  of  these.  iufaiT- 
titms  occurred  In  no  other  organs.  Another  fact  not  without  weiglit  in 
support  of  this  argument  is  that,  in  suppuration  in  Iwrne.  metastatic  sep- 
ticfemiu  is  more  apt  to  occur  than  in  the  softer  tissues.  Here  the  resist- 
ance to  exiKinsion  Is  su  great  that  infiltration  follows  the  Haversian  canals, 
coagulation  in  the  veins  (thivinibosis)  tak<'8  place,  invasions  of  micrococci 
occur,  and  septic  particles  pass  off  int<j  the  blood-current. 

As  above  stated,  the  life-history  of  these  organisms  is  short.  For 
dangerous  proliferation  they  require  tisanes  of  low  vitality  which  are 
tireaking  down.  Kiwisteti  pnqierly,  they  x>6rish  and  di.sapjieur.  In  cold 
abscesses  they  are  not  found. 

Trea/piejt/. —The  removal  of  the  source  of  infection  is  the  tii*st  and 
chief  indication  In  Irejitmeni.  Incision,  drainage,  antiseptic  irrigation, 
are  allimpoi-tant  factoirs  in  arresting  sepsis.  Kediiction  of  temperature 
by  antifebrine.  gr.  v.  or  antipjTine,  gr,  x-xv,  every  hour  until  the  ther- 
mometer registers  lni=  F..  or  less,  is  as  important  as  stimulation  and 
careful  uourLshment. 
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A  woiTND  is  a  suddoD  Rolntinn  of  cimtimiity  in  ono  or  moif  of  the 
tissues  of  the  body.  By  common  consent,  such  lesion^  in  bone  and  carti- 
lage nre  called  /rariurex. 

Wounds  are  operative  and  aceldenial,  and  may  bo  classified  under 
fotir  leading  heiids,  Qamely.  inn'sed,  punciitrixl,  lacerated,  and  contused. 
Any  l>ruacti  of  continuity  may  become  inoculated  nith  a  virus,  or  venom ; 
it  is  tliim  a  iioismir.d  wound. 

Perf<inilinff  injtiries,  eauf>ed  by  mLssileH  jinijected  fn)in  guns,  demand 
especial  consideration  as  giiaakol  wounds.  An  ituyi-sed  wonnd  is  made 
by  a  riean  cut  with  a  sharp  instrument.  A  punctured  wound  is  caused 
by  a  narrow  instrument  which  peuermles  but  dfffs  not  cut  lateraUy.  A 
lacerated  wound  is  made  by  a  dull  instrument  which  tears  the  tissues. 
A  coniust:d  wound  is  <me  in  which  the  tissues  are  more  bruised  than 
separatetl. 

The  changes  which  occur  in  the  tissues  during  the  infliction  of  a 
wound,  and  in  ihi-  priH'ess  of  repair,  ar«^  as  follows  :  Take,  as  iin  example, 
an  incised  wound  across  the  anterior  aspect  nf  the  middle  of  tlie  thigh. 

As  the  section  is  made,  the  capillaries,  arterioles,  and  venula-?  within 
the  lii-'Id  of  irritation  instantly  contract,  and  immediately  thei-eafter 
liecxnnn  dilated.  ^Vith  the  impingement  of  the  knife  the  tissues  retract, 
and  hicmorrhage  iK-.curs.  The  w()und  fills  with  lilnod,  and,  if  no  large 
vessels  atv  divided,  the  bleeding  may  cease  spontaneously  by  coagulation. 
The  cliief  factor  hi  rapid  crjiigidution  after  a  wound  is  the  presence,  in 
ini^reased  qiuintity,  ()f  the  white  cnrpiisch's,  which  inci-ease,  as  before 
stated,  always  tJikes  plac-e  within  the  irritated  zone.  Under  the  abnormal 
conditions  present,  coagulation  results  from  a  combination  of  the  XMira- 
ghjbuliu  of  the  leucocytes  with  the  librinogen  of  the  plasma.  Tliis  pm- 
vnsss  not  only  occurs  in  the  blood  extruvasated,  but  extends  along  the 
capillaries  liaHc  from  the  edge  of  the  wound  to  the  nearest  anastomosis. 

Ininifdiately  following  these  changes,  hyitenemia,  redness,  swelling, 
heat,  and  pain  o(!cur  in  the  edgas  of  tlie  wound,  and  general  cpn-i>ronfem- 
lion  ensues,  as  described  in  the  preroding  chapter  on  Tnfiammation.  No 
repair  ol  tissue  is  possible  without  this  inflammatory  process.  It  may 
be  mild  in  degree,  yet  it  must  of  necessity  exist.  A  reunion  of  atom  to 
ati>ui,  rapillary  to  capillary,  and  a  resumption  of  fuuctioD  without  cell- 
proliferation,  c:in  nut  occur. 
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If  tlie  edgfs  i]f  the  wound  hiivo  not  beea  uppniximutAMl,  (he  fipace  left 
by  the  aeiyamiUiti  of  th«  tissmyi  begins  to  be  fillwl  in  a  f^w  dnys  with 
enihrjonic  or  gRinuhition  tissue.  The  siime  process  of  (vll-proliferation 
ot-cura  in  the  walU  <:»f  the  wotind,  and  Extends  as  far  back  as  the  zone  of 
intiammation.  The  most  eswutial  feature  of  the  earlier  priKress  of  rejiair 
is  thi*  new  formittion  fif  rapillariw*,  npon  which  the  intcgritj'  of  the  more 
advanctHl  embryonic  cells  depends. 

It  has  l)een  stated  that  not  tmly  thu  while  bluod-oelis,  but  all  the  Hiable 
edlsof  a  part  involved  in  an  inflamniatory  prorcss,  take  a  nioiT  or  Icsk  active 
ftart  in  the  general  pn>lifHralion  wluch  results  In  the  formation  of  the  com- 
mon embryonic  tissue.  The  cells  of  the  cajullary- walls  are  among  the  first 
to  take  |Kirt  in  this  gcnend  prolifcralion.  The  mnv  tissue  proj**cts  in  minute 
tufts  or  granulation  bntXn  from  thesides  and  bottom  of  the  wound,  lu  this 
tisane  the  line  of  c^apiMimeH  Ik  advinu^ing  ;  liul  in  gi^nenU  the  Kn[iply  of  nu- 
trition i.s  not  snfficjpnt  to  maintain  the  vitality  of  the  more  :wlvanrcd  or  su- 
perficial layersof  cells,  and  these  may  periali  by  appoccssof  granuhirdegen- 
eration,  or,  if  more  .suddenly  deprived  of  the  necessary  quantity  of  blood, 
by  gangrene,  more  or  less  limited.  The  dead  tiswne  floats  off  in  the  liquor 
pUTfs,  ]»rovided  that  the  wound  is  infected  and  therefore  suppurating. 

The  new  formation  of  capillaiies  in  the  embryonic  tisAiie  of  a  wound 

undeigoing  rejair  may  oix-ur  in  any  of  the  foUowing  waya:   I.  From 

the  nearest  capillary  arch  or  lo(>p.  ime  or  more  vaHcular  buds  are  pro- 

^Jectod  iiito  [Jte  embryonic  maus,  aa  shown  in  Fig.  124.      The  contact 
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and  fusion  of  these  bnds  form  new  loops,  wliich  process  continnes  nntll, 
as  the  process  of  repair  nears  completion,  the  Jin^hcs  fnmi  one  side  meet 
and  fuse  with  those  advancing  from  the  other,  and  thus  establish,  direct 
commtinicntion  arross  the  traek  of  the  wound.  3.  It  is  also  probable 
that  some  new  capillaries  are  formed  by  canali7.:ttion  of  anastomosing 
cells,  a  prtK'ess  analogous  to  the  formation  of  \*ascular  cluinnels  in  the 
normal  embryonic  tissue,  espe<:ially  in  those  parts  where  the  uaastomoa- 
ing  plasmatic  cells  are  found.    3.  ll  is  claimed  by  Ranvier  that  there  are 
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derelopert  8i)ecial  cells  fur  vascular  new  formation,  wbich  he  has  caUeil 
'•vessel-forming  cells."  4.  By  escape  of  lenpocytwi*  from  the  capillaiit's, 
thesft  cniiirnint  rolls  inviide  the  new  tissue,  passing  between  The  cells  of 
the  embryonic  jirtttopla-sni.  In  their  wake  the  red  corpuscle?*  and  liquor 
Bancruinis  follow,  and,  by  pressure  upon  the  cu-cumjacent  embryonic 
cells,  these  l>ecoine  Ihe  investing  membrane,  and  develop  into  the  capil- 
Liry-wali  (Kig.  125). 

With  the  establishment  of  a  capillary  system  in  the  granulation  tissne 
of  a  wound  the  prfH^eSH  of  contraction  or  cicatrization  follows.  Ah  before 
stated,  some  of  the  embryonic  cells  undei>;o  fatty  de;;eneruHon  and  are 
absorbed,  or  die  and  are  washed  away  in  the  fluid  which  exudes  from  the 
surfaces  of  the  wound. 

Other  cells  develop  into  connective-tissue  elements,  and  form  the  c<Mi- 
tractiog  or  cicatricial  tissue  of  u  wound.    As  shown  in  Fig.  126,  the  firat 
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change  is  in  the  nueletis,  which  is  more  residilj*  defined,  assumes  an 
oval  shai>e,  and  shows  within  it  one  or  more  nucleoli.  The  cells  become 
granular  and  more  fusiform,  finally  changing  into  a  series  of  wavy 
bundles  of  connective  tissue  (Paget).  This  pixicess  of  attenuation  or 
contraction  is  ot  coun*e  accompanied  by  obliteration  of  many  of  the  new- 
formed  capillaries,  and  a  more  than  normal  bleaching  of  the  cicatrix,  as 
is  fr«N|uenlly  observed  in  scars  upon  the  integnnient>  where,  although  the 
epithelium  is  reprofluwd,  the  hair  and  selmceotis  fitllicles  ar(>  not  found. 

In  the  process  of  repair  in  some  wounds,  especially  in  those  which  are' 
Blight  and  are  subcutaneous,  or  are  thrn-oughly  clean^ted  and  their  walls 
brought  and  held  in  apposition  by  well-snstained  pressure,  reunion  may 
be  MMiured  without  pus- formation,  with  gieat  raj'idity,  and  without  any 
constitutional  distiirlwince.  Cell-proliferation  under  .such  favimible  c<tn- 
ditions  is  limite<l,  tho  process  praclinally  physiological,  and,  while  many 
of  the  lencocytes  and  embryonic  cells  may  die,  the  mode  of  death  is  by 
granular  metamorphosis,  with  absorption  of  the  granular  tnatter.  Finally, 
all  wounds  heal  by  one  prttcess  of  repair,  and  that  involves  it^ammation 
and  ceU-protiferathn,  It  may  differ  in  degiw  of  intensity  as  the  injnry 
is  more  or  less  severe,  or  as  the  tissues  implicated  are  in  a  condition  to 
resist  di-sease. 

Tren/me7t/.—  'Vhe  arrest  of  ha'monhaflx'  is  Ihe  lii>t  indication.    Incised 
wounds  bleed  moat  freely,  and  are  m<»re  dungemus  in  this  x>ttrticular  than 
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a  stirk,  liayonet,  sword,  orgun-bumil,  ppojwrly  inserted  (>'^g,  127).  The 
efficiency  of  this  method  of  compt-ession  is  liicreiwed  by  pladng  a  pad 
over  the  main  arlery.  ('i>mi>rei«ion  of  iin  art4'ry  with  the  tlitimb  or  lliif^r, 
or  a  paddcKl  key  or  stick,  will  be  of  senice  in  any  emeit'«»0'  where  a 
toiirmqiiet  can  not  be  bad. 

The  tourniquet  of  Petit  (Fig.  VIS)  is  one  of  the  older  and  more  u.seful 
iDStrumenls.     Its  application  is  illustniteil  in  Fi^.  lao  («  iind  f>). 

£!»mfirch^8  elastiit  buuda^,  or  tourniquet,  is  the  most  generally  useful 
of  nil  the  eonstririinp  hieniostatie  iipj«initn.s.  Tt  may  be  thrown  rn'ound 
a  part,  Iwtween  the  bleediojo;  point  and  the  hearty  or  it  may  be  applied 
frotn  the  tip  of  the  extremity,  and  over  and  on  tlie  ciinliae  side  of  the 

wound,  and  lu^re  sh- 
cure<l,  while  the  por- 
tion l>eyoml  is  removed. 
In  this  way  the  Iind) 
is  reu<iensl  bhtodless 
(Figs.  130,  131.  132). 
This  excellent  appara- 
tus may  be  employed 
in  compn^on  of  the 
iliaCvS(Fig.  \^)  and  the 
nbdominal  aorta  (Fig. 

When  the  immediat« 
flow  of  blfKKl  is  arretted 
by  any  of  the  foregoing 
methods,  the  perma- 
nent ari-est  of  hiemor* 
rhage  must  bt-  secured 
by  the  ligature  at  the 
divideti  point.  For 
tWs  purpose  the  artery- 
forceps  and  the  catgut- 
ligature,  already  de- 
acrilied,  will  be  found 
by  far  the  most  pref- 
erable. Thr^inn  in  not 
as  safe  as  the  liga- 
ture, and  slionhl  not  l>e 
employed  when  catgut  can  be  had.  The  actual  catttery,  packing  witli 
sfj/piic  eoffoti,  and  acupressure  are  methods  never  to  be  emplnye<l  when 
anytliing  else  can  be  done.  If  a  wound  must  be  packed,  and  If  sublimate 
gauze  can  not  be  hiul  for  this  ]»uriM>s4»,  use  clean  linen  or  cotton  cloth. 
Colfl  water,  or  water  hfui^d  to  about  120°  to  13(1*  F.,  will  j>r()ve  of  value 
rts  a  ha>mostaiir,  Klevation  (tf  a  iKirt,  and  well-adjustt«l  compn'sslon  by 
dressing  and  bandage,  will  always  be  made  available  by  the  sni^eon  of 
exiM'rience.  Wliile  the  ligatures  are  being  applied,  and.  in  fact,  (wfore 
this  time,  the  entire  surface  of  the  wound  should  be  irrigated  with  I  to 
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3.000  sablimate  aolntion,  and  thoronghly  clean8**<3  of  all  clots  or  foreijErn 
matfiT.  Next  to  sublimate,  1  (o  20  carbolic  acid  is  preferable,  and.  vrhon 
neitht^r  cif  thrsr  solutions  ran  be  ()btaiueMl,  (he  purest  water  should  be 
freely  used,  and  this  sliouUl  first  be  b)iled  and  ull()wed  to  coipI  to  about 
110°  F.  It  rarely  occurs  In  an  exlensive  wound  that  all  hsemorrhage 
Clin  be  stopped,  for  a  general  oozing  takes  place  from  ca|iil!uries  t<io 
numorons  id  tie.  Hietnorrhage  of  lUis  cliJiracter  may  be  arrested  l)y 
elev.ition  of  the  jMirf,  or  pressure  either  by  approximation  of  the  walls 
of  the  wound,  by  packing,  or  by  general  compression  of  the  part 
with  a  bandage.  If  the  edges  are  to  l)e  closed  with  sutures,  the  pack- 
ing must  be  tempoiury.  Il  is  moat  successfully  practiced  by  crowding 
the  wound  full  nf  si«ingi'K,  which  have  just  been  taken  out  of  a  ba.sin 
of  hot  sublimate,  and  well  pressed  between  the  fingers.  A  hot  sub- 
limate towel  is  laid  over  these,  and  firm  pressure  made  for  about  five 
or  ten  minutes  with  the  bund  or  a  roller.  General  compression  of  n 
limb  in  only  well  adapted  to  a  wound  which  has  been  made  or  clean.sed 
under  Esmarch's  bandage.  After  the  important  vessels  are  secured, 
tlie  wound  is  clused,  drainage-tubes  inserted,  a  sublimate  guiuce  dresa- 
ing  applied,  and  over  this  cotton  wadding  about  one  inch  in  thickness. 
A  layer  of  protective  is  jjlaced  over  this,  and  the  necessary  pitsisure 
employ*Hl  by  means  of  an  ordinary  roller.  It  is  impossible  to  convey 
an  idea  of  the  amruint  of  compi-essifm  to  lie  used  in  applying  the  roller. 
It  should  be  tightly  drawn,  and  as  long  as  the  tips  of  the  toes  or  Angers 
are  left  out  for  constant  inspection,  so  that  any  ari-est  of  the  circulation 
may  be  immediately  discovered,  no  danger  is  incuiTed. 

In  closing  a  wound  by  sutures,  the  points  of  chief  imiJorlan<!e  are  to 
secure  dniinage  and  to  bring  all  ijarts  of  the  opposing  surfaces  together 
with  equally  distributed  pres-sui-e.  A  wound  which  gapes  at  the  top  or 
bnliimi,  or  iu  the  middle,  is  not  well  dre8S4'd.  As  for  <iriiinage,  the 
nmtiM-ial  for  which  ban  bijen  alrt^axly  discuHS(*d,  the  cardinal  law  is  that, 
in  the  posirion  in  which  the  part  must  i-est  after  the  operati(>n,  the  fluids 
should  rea<iily  gravitate  from  the  deepest  portion  of  the  wound  out  into 
the  dredsings.  Before  approximating  wounded  surfaces,  if  lacerations 
have  occurred,  the  shreds  of  tissue,  which  will  prolxibly  sltjtigh,  should 
Ih)  trimmed  off  with  the  scisjjors,  and  the  walls  rendered  as  fresh  and 
smooth  ns  circumstances  will  ndmit.  It  is  always  dusimble  that  the  edges 
of  the  wound  in  the  skin  should  be  jjei-fectly  sniootli,  so  that  a  close 
adaptulinu  may  be  secuii'd  and  an  ugly  scar  avoided.  Tliis  is  eH]>et;ially 
essential  upon  the  face,  neck,  and  hands. 

In  closing  shallow  wounds,  or  those  of  not  more  than  one  or  two 
inches  in  depth,  it  will  usually  suffice  to  ])a8s  the  needle  from  one  fourth 
to  one  half  of  an  inch  fmw  the  edge,  and  down  into  the  tissues,  so  that 
il  will  emerge  well  ilown  toward  the  bottom  of  the  wound.  It  should 
now  he  entoivd  in  the  opposite  wall  of  the  wonnd  at  the  same  depth,  and 
brought  up  through  the  integument  at  a  point  corresponding  to  that 
where  the  needle  originally  entered.  When  n  suture  inserted  in  this 
manner  is  tied,  it  is  readily  seen  that  in  approximating  the  wounded 
sorfaces  the  pressure  is  equally  distributed  at  the  surface  and  in  the 
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deeper  pftrtions.  When  iiniuirtant  vestwis  iind  nen-eaare  in  rRlatinn  to 
(he  wiOlsuf  the  divided  tissues,  great  rareHhoiild  tw  taken  to  avoid  trans- 
fixing; the*>.  In  deoiier  w«mnds.  an  initial  row  of  catgnt  stitnivs  may  be 
used  by  passing  the  curved  nt^e^lle  into  the  tissues  of  the  two  sides 
well  below  tlie  mtegumeat,  and  tying  these  I>efi>ro  the  superlieial  rtireiuls 
are  inserted.  These  deep  Huturt's  art'  rarely  neressar}'.  however,  since 
the  surfaces  ruiiy  be  held  in  apposition  by  the  tniDdaging.  Of  the  rarioiis 
forms  of  sntnre,  that  known  as  the  interrupted  is  the  most  useful  and 
satisfactory.  As  shown  in  Fi^.  ISA.  ilie  stiu-hes  may  all  1m'  on  the  siiroe 
plane,  ()r  there  may  be  a  wide  and  deep,  and  an  intermediate  and  more 
snperlicial  row,  as  shown  in  Fig.  136.  Whatever  form  is  employed,  care 
should  l»e  taken  that  as  the  knot  is  tightened  the  edges  of  Ixtth  sides 
should  lie  exactly  on  the  same  level.  In  onler  to  effect  this,  it  is  often 
ntMressarj'  to  lift  one  side  with  a  director  or  hook,  or  depress  the  other  to 
the  prop«?r  level  with  a  dull  instrument.  No  fat  or  shred  of  tiasne  should 
be  allowed  to  bulge  up  between  the  edges,  but  should  be  pushed  out  of 
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sight  with  a  pmbe  or  forceps  while  the  suture  is  tied.  In  order  to  jjrevent 
slipping,  the  first  knot  should  l>e  the  double  friction-loop  (see  page  51), 
which  is  the  only  one  that  will  hold  its  grip  while  the  second  single  loop 
is  l.>eing  lieil  to  secure  the  knot.  It  is  U^st  to  keep  the  knots  away  from 
the  line  of  the  approximated  wlges.  In  lightening  the  sutures  the  effort 
should  be  made  to  brin?  the  lips  of  the  wound  together  nicely  without 
Hnfflcient  tension  to  ])u<^ker  *\t  wrinkle  the  skin,  or  to  anise  it  to  be  in- 
folded or  to  lie  turned  white  from  too  much  pressure.  When  expedition 
rather  than  nice  adjustment  is  desired,  the  emiifmious  sutnri'  (Fig.  137) 
may  l>e  pi-Jiotioe<l.  Tlie  needle  is  always  passed  at  a  right  angle  to  the 
axis  of  the  wound,  although  that  |)art.  of  the  suture  which  Is  visible 
cro*4ses  it  oliliqiiely.  Tlie  matfrfKK  suture,  shown  in  Pig.  138,  and  the 
qiiill  suture,  at  Fig.  131),  are  pracricaUy  obsolete.  They  |M»ssess  no  ad- 
vantages which  do  not  belong  to  the  interrupted  or  continuous  inethiHls. 
The  sllerr-ieire  sutnn>  is  always  interrupted.  The  apidication  is  well 
shown  in  Fig.  140.    After  the  proper  apposition  is  secured  by  the  ilnrt 
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The  pin-»uture  is  still  popular  with  a  number  of  surgeons.  Silver 
pins,  or  the  ordinary  iron  pin  at  comnierL^e,  may  be  euiployed,  und  the 
adjuntmcnt  of  thn  npptising  .surfu(!«s  madt;  more  fompleto  by  throwing  a 
sillt  or  oatgiit  interrupted  loop,  or  fipure-of-8,  nronnd  the  ends  of  the 
pin  (Kig.  141),  or  a  continuous  figure-of-8  applied,  as  shown  in  Figs.  142 
and  143. 
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"When  it  liecomea  necessary  to  close  a  throecnniered  wound,  n  rrogg- 
suture  (Hg.  144)  may  l»t^  utillTed,  or  the  double-needled  suture  (Fig.  14B) 
may  I)e  substituted, 

Sni>erlicial  l&slons  may  be  closed  by  adiiesive  strii«,  jdthotigb  (his 
method  U  le-ss  csaot  and  less  cleanly  than  the  sutures.  Tlie  sfriiw  should 
be  cut  narrow,  and  it  is  always  necessary  U>  have  the  parts  to  whirh  tlu-y 
are  to  be  applied  dry  and  wanu,  else  the  jilaster  will  not  stick.  The 
adhesii'o  .strips  hoUl  nwulily  when  wjirnied,  as  rhey  am  appIitMl,  i>r  when 
muisteoed  with  turpentine.    The  strips  may  be  dovetaUetl,  or,  wliily  the 
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edgett  of  tho  wonnd  are  held  in  apposition,  laid  directly  across  tlie  line  of 
approximation. 

Another  merhod,  less  frtKinenrly  employed,  yet  Tiscfril  nt  times,  is  to 
take  a  piece  of  plaster  and  fasten  it  to  the  skin  (tantllel  with  the  e<!ge  of 
the  wound.  A  half-inch  of  this  margin  is  folded  iKwk,  and  to  thin  hooku 
iire  attaehL'd  and  elastic  threads  drawu  directly  across  or  in  Ajrure-of-S 
fashion,  gradiiatinp  the  pressnre  necessurj-  t<i  a  i)ro]>er  ai>p4>Kitiou. 

The  needUs  for  earryiu;a;  sutnres  should  Iw  of  variona  patterns,  and  of 
all  sizes,  for  different  piirpiwes.  Some  ni-e  struiglit  and  ronnd,  othera 
are  lanee-shaped ;  some  should  be  cresceniic.  oi hers  straight  for  the  half 
or  two  thirds  of  the  shaft  nearest  the  eye,  and  rnrved  towanl  the  point. 
In  general  a  needle  should  not  cut  laterally  while  it  is  being  introduced, 
^ince  the  lance- pointed  vanety  not  infrequently  oiuses  annoying  ha^mor- 
rha^  by  division  nf  vessels,  whteh  the  rtmud,  or  smooth  neu'dles  would 
push  to  one  side. 

A  poi>d  needle /toM^r  is  on?  of  the  most  nseful  instruments  of  the 
operal<>r's  outfit.  It  should  hare  a  handle  large  enough  to  he  well 
grasped  without  cnimping  the  fingers,  and  stnmg  enoiij^h  to  stand  any 
required  force.  Th^  instrument  shown  in  Fig.  R8  will  Ik?  found  to  be 
very  satisfactory.  It  is  readily  looked  and  unlocked,  and  is  to  bo  com- 
mended for  having  at  the  tip  a  copper  grip  for  curved  as  well  as  straight 
neeilles,  and  an  attachment  for  the  Hagedoru  or  flat  needle. 

After  thewounti  is  closed,  and  the  final  irrigation  made,  the  antiseptic 
dnwsing  heretofore  dtstcribed  should  lie  applic<I. 

When  haemorrhage  has  been  so  profuse  that  death  from  sj-ncope  is 
imminent,  the  head  should  be  lowered  so  that  gravity  will  aid  the  How  of 
blood  to  the  brain  in  the  hope  of  maintaining  its  functions.  The  admin- 
istration of  whisky  by  the  mouth  or  hyi>odermically  Ik  indicated.  If  the 
blee<iing  is  occurring  internally,  an  eflort  must  Im?  nuide  Xa*  confine  as 
much  blood  as  possible  in  the  extrt^mities,  and  to  hold  it  there  until,  the 
pressure  at  the  bleeding- point  being  relieved^  stasis,  coagulation,  and 
arrest  occur.  Tliis  melhotl  1  have  pi-ucticed  in  8ev(-nd  .serious  raa«^s,  and 
Imve  seen  its  efheacy  demnnstnited.  lioth  arms  near  the  shoulder,  and 
both  thighs  six  inches  below  Pou part's  ligament,  are  constricted  by  towels, 
cloths,  or  bandages  of  muslin  or  rnbl.>er,  which  are  tightened  just  enough 
to  reUird  or  arrest  the  return  venous  circulation,  and  nut  to  interfere 
wilh  the  outgoing  cuithuI  in  the  arteries.  lu  this  way  -sevend  pounds 
of  blood  may  lie  held  aiviiy  fn>m  the  bleeding-point  and  tumtHl  inti>  the 
ciirulation  when  the  ha-morrhage  ceases.  Care  must  be  taken  not  to 
produce  fatal  syncope  by  keeping  too  much  from  the  brain,  and  iilso  not 
to  ivtum  too  much  nf  the  pent-np  volume  into  the  circulation  at  once. 
Fluid  extr.act  of  ergot,  "l  xxx,  hypoderraically,  every  fifteen  minutes  until 
3j  to  3ij  doses  ai-e  given,  is  one  of  the  best  medical  hmmoslatics.  If, 
despite  these  efTnrts.  fatal  svucoim^  is  imminent,  tranxfrtsion  ts  imperative. 

The  pro]H!r  solution  is :  SiMliuni  chloride,  gr.  xciij  ;  liquor  .soda-,  ^  xx  ; 
tiqnic.  O  ij.  Fmm  8  to  40  ounces  of  thi.s  mixture  at  the  temperntnre  of 
the  blood  have  been  successfully  intiixlnoed.  This  simple  and  eHicient 
method  of  transfusion  may  be  effected  through  a  vein  or  an  artery. 
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Bisohoff  injectwl  3  xX  into  the  radial  artery  of  a  woman,  the  ojieration 
laatin^:  one  hour,  and  the  ]>atient  recovered.  Szaniiinn  nn<l  many  orhcrH 
have  sucressfiilly  emplnj'cdthis  mctliod  hy  injnrtin;?  into  a  vein.  In  a 
case  an  the  practice  of  my  cnllen^ue,  Prof.  Miiiido,  I  intnjdiiced  z  *'iij 
through  the  mcKlian-oephalic  vein  witUn  ten  minutes.  This  quantity  was 
twice  repealed  in  twelve  hoiii-s.  The  ap- 
paratus I  eniiilityed  is  shtiwn  iu  Fig.  146.  

It  consists  of  a  funnel,  to  the  tip  of  which  Tk^Brt\*l 
a  rulilter  tulte  is  attached.  To  the  end  of 
the  tube  i-Hacnnula  fur  introduction  into 
the  vein.  Oi>en  the  vein,  or  ntiliro  one  al- 
ready opened,  in  the  wound  if  this  is  jvos- 
sible.  Warm  the  solution  to  about  100° 
K,  Itll  tiie  aiiparatus,  and  allow  a  small 
quantity  to  escape  thnnigh  tlm  pipette  in 
order  to  be  sure  that  no  air  is  introdiireil. 
If  then  the  stop-cock  is  turned,  or  the  rub- 
ber tube  compi¥ase<J,  the  rannla  will  be 
held  full  of  flnid.  After  it  is  carried  into 
the  vein  it  should  be  held  in  place  hy  a 
ligature  tied  around  the  vessel  just  behind 
the  expansion  at  the  nozzle.  If  the  stop- 
cock is  ni>w  tunied  on,  the  tluid  gnivitates 
into  the  vein.  The  quantity  and  rapidity 
of  the  injection  may  l>e  re^dnted  by  pi-ess- 
ure  upon  tlie  tube,  or  by  elevation  of  the 
funnel.  The  introduction  should  he  slow- 
ly anil  jijadnally  accomplisheil.  Any  onli- 
nary  syringe,  if  th(»rciuglily  c-leaused,  may 
be  emi)loyed.  Care  should  always  be 
taken  to  prevent  the  introduction  of  air. 
The  aspirator  heretofni-e  li^ured  is  an  ex- 
cellent instrument  for  transfusion  into  a 
vein  •>r  artery. 

The  older  methods  of  transfusion  with 
defibriuated  blood,  or  direct  transmission 
from  the  arm  of  the  giver  to  that  of  the  patient,  are  now  completely 
superseded  by  the  saline  solution.  Successful  transfusion  of  simple 
water  at  the  temperature  of  the  blood  has  al.s<i  been  accftmplished. 

Potjtonefl  Wottn/fs. — When  a  venom  or  vints  is  introduced  into  the 
tissnes  thn.iugh  a  solution  of  continuity,  it  is  called  a  poisoned  wound. 

Snake- Bile.— Th^  venom  of  certain  reptiles  earned  into  the  circulation 
through  a  wound  produces  alanaing  and.  nt  times,  fatal  results.  The 
intensity  of  it.s  lu'tlon  is  iu  proportion  tn  tin*  quality  and  (piantity  of  the 
poisim  alisorbeil,  a.s  well  as  to  tlie  rapidity  of  its  introduction.  Thus,  the 
venom  of  the  cobra  and  rattleamdce  is  more  fatal  than  that  of  many 
other  forms.  Ag:dn.  the  venom  lodgwl  in  the  skin  and  subcutaneous 
areohir  tissues,  and  absorbed  by  the  lymph-vessels  and  capillaries,  is  far 
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potent  for  evil  than  that  which  Is  injected  into  a  vein,  overwhelming 
the  heart  and  sensoriiim  by  its  rapid  introducrion. 

The  onler  of  toxicity  in  seri)ent-Vf  aom,  »>  far  jts  known  :it  this  date, 
is  as  follows:  1.  Cubra  {^'aia  t/ijfudianx)^  il  niitive  ot  India  ;  mttlesnuke 
{Crotalus  durissuK  and  ('  adatnaRteus\  of  southeni  Nnrth  America: 
Bothrop  jarararatsa  and  B.  Jararaca^  cUisAy  allitMl,  arroniing  to  Dr. 
Robert  Fletcher,*  in  the  intensity  of  its  venom  to  its  wmgener,  the  Xorth 
Ameritan  rattlesnake;  American  copper-head  {Trtgojiocephulus  contoT- 
tri.x)\  the  American  moccasin  {Toxicttpkis  airapiacm  and  T,pisciwru8)\ 
the  spreading  adder,  of  the  order  Viprra  betnx. 

The  venom  of  snakes  is  excn^ted  by  a  gUunl  siluiitiHl  near  the  eye. 
In  the  act  of  striking  f>r  biting  it  is  forced  by  a  compressor  muscle  jdong 
a  channel,  or  groove,  iu  the  fang.  In  the  quiescent  state  the  fangs  (one 
on  either  side)  are  folded  laickwanl,  and  are  buried  in  grooves  in  the 
mucona  membrane  of  the  roof  of  the  mouth.  When  ready  for  use,  they 
are  drawn  forward  by  erector  muscles.  Rattlesnake-ven<»ni.  accortling 
to  Dr.  S.  Weir  Mitchell, f  has  a  **i>tH^ilic  gravity  of  I'OH,  and  aa  iiivajiubly 
acid  reaction.  Its  color  is  fn)m  a  gi«enUh  to  a  straw  tint.  (Conjointly 
with  Dr.  Kdward  T.  Reichert.*  be  lias  isolat*HL  thn'^e  protoiils— namely, 
venom-peptone,  venom  globulin,  and  venom-albumen.  Venom-globulin 
is  intensely  toxic,  producing  rapid  extravasations  of  blood ;  venom-pep- 
tone is  less  poisonous,  but  produces,  when  injected  into  the  hi-easts  of 
pigeons,  intense  sloughing.  The  albumen-venom  is  not  yet  fully  nnder- 
Btood.  Bromine,  iodine,  sodium,  and  potassium  hydrate  and  |H)tas»ium 
pemianganate  destmy  chemically  the  toxin  proix-rty  of  the  venom  of  the 
rattlesnake,  cojipcr- hefid,  and  moccasin.  Serpent-venom  ])i-o(Uicbs  no 
jMilsonons  effect  in  the  ti.sHut«  of  the  reptile  which  produces  it,  itr  in  the 
tissues  of  any  venom-pnxlucing  rciptib^ 

As  just  stated,  the  symptoms  resulting  from  snake -bite  in  man 
vary  with  the  toxicity  of  the  venom,  the  amount  introduced,  and  with 
the  raj)idity  with  which  it  is  carried  into  the  circulation.  A  keeper  in 
tlie  Ijondon  ZikiU>gical  Gardens  w;is  bitten  on  the  nose  by  a  cobra,  and 
died  in  a  little  more  than  one  hour."  Dr.  Wainwright,  ai  New  York 
city,  died  within  six  hours  afrer  being  bitten  by  a  rattlej*nake.  H  Dr.  ft. 
A.  Kunkler^  r^iioi-ts  the  cjise  of  a  lK)y  six  years  old,  who  died  during  a 
convulsion  on  the  fourth  day,  after  being  bitten  on  the  f<iot  by  a  cojipcr- 
head.  The  venom  Is  seemingly  as  pot<™t  in  cold  as  in  warm  weather, 
Dr.  E.  P.  KingO  t^i*^^ted  a  patient  in  whom  well-marked  toxic  symptoms 
wen!  developed  after  being  bitten  Iiy  a  copper-head  whidi,  although 
torpid,  had  recovered  its  activity  under  the  iulluence  of  heat.    Whnn  the 


*  "  ilinerHttn  Joarnul  of  the  Mudical  8ckuc«8,"  JdIjt.  1S63, 

t  SniiUisoiiian  Coulrihution*,  1880,     "5ew  York  Mcdifjl  Joura*!,*'  1W8. 
I  "PhikJcIphia  Medi.^  Xews,"  189*. 

•  Brjant'a  ''finivery." 

I  G»tiiill<>n'«  "Hurvorj." 
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clothing  intentmes,  the  venom  is  likely  fco  be  in  part  arresteil,  and  the 
effect  less  severe. 

Pain  of  a  sharp  or  stingin/;  chararter  Is  usually  felt  in  the  wound, 
l-^ight  or  shock  may  mask  this  symptom.  Swelling  rapidly  ensues,  and 
in  rattlesuake-bite  ecchj'mosis  is  not  uncommon.  The  swelling  extends 
in  all  directions,  but  Is  most  marked  in  the  Un*^  <if  the  lymphatics  toward 
the  center.  Headache,  fevt*r,  rij<nrs,  in^'guhir  bi-ealhing,  and  a  low,  fee- 
ble pulse,  wUb  nausea,  may  tie  pivsent.  Adenitis,  abscess,  or  stoughlng 
usually  oi«!ur.  If  de-ath  does  not  ensue,  the  case  may  teiTninate  favor- 
ably in  two  or  three  days,  or  last  for  weeks  and  months. 

Treatment. — The  immediate  indication  is  the  removal  of  the  venom. 
Labial  suction  is  an  efficient  method,  and  may  Ix*  safely  i»racticeil.  pi-o- 
Tidcd  that  there  is  no  abrasion  on  the  li])S  or  couligiious  mucous  sur- 
faces. Inoculation  is  more  dungenms  about  the  mouth  and  neck  thnn 
elsewhere,  sinwf  the  great  swi'IIing  may  close  the  trachea  or  larynx. 
Next  in  order  of  readines.s  is  free  and  immediate  excision  of  the  tissues 
within  a  radius  of  half  or  three  fourths  of  an  inch  from  tlie  puncture, 
or  free  incisions  may  be  made  so  that  the  flow  of  blood  may  wash  the 
renom  out. 

Permanganate  of  potassium  is  probably  the  best  chemical,  and  wlUsky 
(or  alcohol  in  some  other  form)  the  best  physiological  antidote.  Dr.  de 
lacerdft,*  <»f  Bnudl,  ^ec^>mmends  tiie  inimediatti  injection  in  and  aronuil 
the  wound  of  a  1-per-cent  {gr.  v  to  jj)  soIuHon  of  the  pcrnianganate  in 
water,  and  also  an  intravenous  injection  if  the  venom  has  had  time  to 
enter  the  circulatitm.  l>r.  Robert  Fletcher  f  states  that  Richards,  of  Cal- 
cutta, after  repeating  Lacerda's  experiments,  recommends  a  5-t)er-cent 
solution  in  (robra-pois(>n ;  3j  to  3  iv  of  a  solution,  varying  from  gr,  v  to 
gr.  X  to  water  5ji  would  be  about  the  safest  treatment  for  rattlosnake- 
veuom  ;  and  the  weaker  solutions  for  copper-head  and  moccasin  bites.  It 
must  not  be  forgotten  that  this  salt  is  toxic  in  overdoses.  Vulpian  pro- 
duced death  in  a  siiiidl  dog  with  an  injection  of  \ir.  vij.  Whisky,  or  any 
form  of  alcohol,  is  a  favorite  rarrliac  stinnilaot,  and  may  be  taken  in 
adults  in  large  ijuantities  without  intoxication.  Care  must  be  taken  in 
administei-ing  alcohol  Xo  children,  since  it  has  occasionally  pmved  fatal. 

When  great  swelling  occurs,  and  gangrene  is  threatened  on  account 
of  tension,  free  incisionK  or  punctures  shoidd  be  made. 

The  venom  of  some  of  tholizai-d  family,  as  the  Gila  raonstert  {ffelo- 
tlentut  stmpectnm)  and  the  toad"  iBnfo  vulgaris),  also  jnwisesaes  toxic 
properties.  The  treatment  should  be  altout  the  same  as  given  above  for 
seqient- venom,  though  not  quite  s<->  energetic. 

Venom  introduced  with  the  sting  of  the  scorpion  not  infi-equently 
causes  death  Ln  the  Orient,  although  the  sting  of  the  North  American 
scorpion  is  not  dangerous.    I  have  failed  to  hear  of  a  death  from  this 


*  ■' Guettu  lie*  bApiraux,"  I8S1,  pp.  697  andSOl.    Also,  a  valuable  paper  bj  Dr.  H.C 
roVt  "  Anicricaa  Jonrtial  uf  tb«  Me^lical  ScieDCos,"  A  pril,  ISS4. 

t  •'American  Journal  i»f  the  Medical  S<'ienres,"  .ftily,  1888. 
;  Milcli<.-ll  nrxl  Reidiert,  "Ale^Iical  Kew>t,"  I'hihdelphia,  1868. 

•  "  Gszelto  de*  liApitAOX,"  1881,  p.  ff»8. 


!.  Tw^ 


WOriTDS. 


81 


awident^  although  I  have  made  persomil  inq^uiry  frt>m  numerous  prac- 
dtioaers  tn  rhe  South  and  West,  who  hare  had  much  exijeiience  with 
theso  cases.  In  a  pei;w>iuil  experieuce.  m  which  I  was  «hiii^  hy  a  srr)r 
pion  ia  the  iKiiiu  of  the  hand,  uu  uiipIeuNaut  ^^ymploni  folluwutL  As  soon 
as  the  iosect  was  briislieil  off,  the  venom  was  removed  by  mirhin^  the 
wound,  and  by  expression, 

'Vhti  veuora  iif  Ihe  UiTuntuUj^  iind  other  8i>ider»,  is  oecnsionnlly  fnlnl. 
In  a  private  comraunication.  Dr.  Thnmaw  A.  Pope,  of  Texas,  who  hasset'ii 
nijiny  eases  of  tanmtiihi-hiTe,  reports  one  fatal  case.  Death  did  not  ensue, 
however,  fri»m  the  chanjit^s  indured  in  the  Wood  by  the  venuni,  but  fi-rnn 
asphyxia  due  to  closure  of  the  larynx  and  truchua  from  j^real  swelling, 
the  mau  having  been  bitten  iu  thn  nerk. 

The  swelling  is  usually  severe,  and  an  erythematons  rash  occurs  about 
the  second  day.  This  may  occupy  one  half  or  all  of  the  body.  Slough- 
ing at  the  wound  aJnuwt  always  occurs. 

The  slings  of  dft's,  icospa,  fi»ru^fs,  etc.,  pas.ses3  a  venom  which,  while 
rarely  fatal,  is  painful  and  annoying.  The  application  of  an  uikaline 
»dution  will,  if  immediately  use<l,  neutralize  the  pain  and,  the  tendency 
to  swelling.  Clay  moistened  inl()  a  paste  with  Ihe  saliva  is  an  elTwtive 
remedy  used  by  the  negn>es  iu  the  Southern  States.  Thi;  sting  sh(uild  Ihj 
removefl  if  it  Iuls  nimiiined  in  the  wound.  In  the  ca.se  of  a  negro  child, 
three  years  old,  who  had  just  a  minute  *ir  two  before  been  stung  by  about 
forty  Ijees,  no  serious  symptom  ensued.  The  treatment  followed  wjis 
brashlng  the  insects  off  ^vith  a  sheet,  and  thoroughly  sponging  the  entire 
lx»dy  with  a  solution  of  a  leacupful  of  ordinary  sidenttus  in  two  quarts  of 
water. 

The  venom  of  the  (•eniipefle  searrely  deserves  mention.  I  iim  told  by 
physiriiius  pnicticing  in  flie  swtious  infested  by  these  MtjrUipnda  tlmt 
their  toxic  power  i-'f  much  exaggtMUtiMl,  The  slight  elfcels  which  follow 
their  fiMit-miirks  and  Ihe  bite  nf  the  tumntnln  should  It©  treate<]  by  per- 
manganate <'f  potassium  locally  and  stimuhints  internally. 

ilyflrophohio.. — The  bite  of  certain  animals,  as  the  wolf,  dog,  fo.x,  aud 
cat,  is  at  ikiios  foUowe^l  by  alarming,  and  often  fatal  sjiuptoms,  due  to 
the  absorptiun  nf  a  specilir  virus.  It  was  formerly  thought  that  the 
saliva  alune  was  the  menstruum  for  this  prison,  but  Pasteur*  lias  n-cently 
claimed  that  he  has  pi-oduced  rabies  in  animals  inoculated  with  the 
cephah)-nicliidian  fluid,  aud  the  nerre-nmtter  of  the  medulhi  oblnngata 
of  other  nniuials  sulleriug  from  this  disease.  lie  also  claims  that  by 
8ttcces.*<ive  cultures  of  the  sjiecific  germ  of  this  disease,  and  inoculations 
with  the  cultures,  immunity  from  rabies  may  be  secured.  While  any 
statement  from  this  gi'eat  scientist  is  entitled  to  credence— and  while  Ihe 
report  of  the  commissifin  apiMiinled  by  the  Fivnch  Oovernmeul  fully 
proves  the  anceess  c»f  Pa-f^teur's  niethml  in  animals — it  is  not  yet  fully 
determined  that  viiccination  will  givn  immunity  to  man.  nor  prevent  the 
develiipuieni  of  mbics  after  inoculation. 

Uydrophobhi  may  follo^v  the  bite  of  an  animal  seemingly  in  perfect 
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htiillh.  a«  well  an  from  utw  nnticeiiMy  affertod  with  nibuw.  In  man  nuii 
other  iinimuls  it  mny  iirriir  at  any  sojLson  of  the  year,  nnrl  in  all  climes. 
The  wound  iullicted  always  lieuls  sh)wly,  ovvti  without  it'gard  to  the 
inoculation  of  the  specific  viras,  for»  in  aildition  to  beincr  contused  aud 
laciTatwl,  it  is  infected  by  contact  with  the  saliva,  which  eveu  in  man 
Sti'rulH'i-^*  lias  shown  will  pix)dui'e  fatal  sepsis  wlwn  injeutod  into  the 
tissueu  of  animals. 

The  perifHl  of  incubation  in  rabies  in  man  varies  fivim  live  days  to  n» 
many  months,  aud  in  exceplionul  inafiinces  to  us  Ion;;  ils  one  or  two 
years.  The  symptoina  of  its  apjinmch  ai-e  often  vague.  Pain  in  the 
track  of  the  sensory  nerves  leading  from  the  wound,  and  in  and  alwnt 
the  wound  or  scar,  is  given  as  among  the  erarlitT  indications.  In-egular 
hejiil-ju^tiou  (ircui'S,  ti»gel  her  with  i-espifattu-y  diKturbance  (jE  a  cduviil-sive 
character.  The  face  expressett  a  sense  of  actual  suflFering,  or  of  anxiety 
in  Ihe  anticijtalion  of  impending  disaster.  Nausea,  increa.sefl  tlow  of 
sidiva,  and  vomiting  occur,  and  often  are  fullowed  by  genetui  or  ivartial 
convnl-sive  movements.  Death  ensues  usually  between  the  sec<mil  and  tifth 
day.  Prof.  Flintf  wof  the  opinion  that  no  well-authenticated  case  has 
ended  in  recovery.  In  tlu-eeout  of  seven  cases  examined  by  SoutbitmJ 
sugar  was  pi-esent  in  the  urine,  which  fact  indicates  iriitation  of  the 
medulla,  and  is  c<irrolMM7ilive  <jf  Pasteur's*  sliUt-ment  that  the  gniy  mat- 
ter of  the  briin  and  cord,  and  es|>e(aally  th^  niedulla  oblongata,  is  afTeolod 
by  the  poison  (microbes)  of  rabies. 

7V«^^mc■«/.— Preventive  niejisiii-es  are  of  first  im]iortant*e.  If  Pasteur 
is  corre<-t  in  bis  deductions — and  there  is  little  doubt  of  his  success  with 
animals— euloix-ed  inoculation  (vaccimilion)  of  all  dogs  and  cats  should  be 
jmicticed.  The  wound  inllicted  by  any  uninud,  and  especially  <me  either 
suspected  or  known  to  be  suffering  from  rabies,  shonid  be  immediately 
aud  freely  excised,  or  the  jjarts  in  and  around  the  wound  destroyed 
by  the  actiud  cautery,  or  b\'  a  jjeneirdting  eschanitic.  \V'hen  situated 
np<m  a  jmrt  of  th»*  body  which  can  be  bpoughl  in  contact  with  the  mouth, 
the  blood,  and  with  it  the  virus,  m.ay  be  removed  by  labial  suction.  After 
absori)Iion  has  occurrofl,  and  with  the  appearance  of  the  convulsive  stage, 
chlond  hydrate  and  opium  by  the  stomach,  aud  chloroform  or  ether  by 
inhalation,  may  be  given,  as  rec|uire(l.  Cannabis  Indicu  is  reported  as 
surceasful  in  a  single  case.| 

Olfttd-fTit.-  -This  nauie  has  been  given  to  a  ccmtagious  disease  which 
attacks  animal.t,  citictly  horsi^s,  aud  is  communicatiHl  to  man  by  Inocu- 
lation of  the  i^culiar  vinis  upon  a  mucous  membrane  or  a  cutaneous 
wound.  In  lu»rses  the  mucous  membranes  of  the  throat  and  nose  ai*  first 
affected,  and  this  is  fidlowed  by  enlai^ement  and  breaking  down  of  (he 
lymphatic  ghinds  of  Iho  neck,  and  by  symptoms  of  general  sepsis,  meta- 
static abs('c>KS4's,  aud  cutaneous  ulcers.    It  is  not  only  eommunir4d>le  froni 
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un  nnimal  to  man,  tint  Cnmi  one  iHTsim  tnunutlifr.  Srhiitzand  Luttler, 
in  Kocli'fi  liibornlory,  liave  n»rently  iinnniinrpd  the  c!iscoi*c»ry  of  the  hacil- 
lux  nf  glnudtrH,  whit'li  is  siiid  to  rcscmhk'  the  httrilfits  iufxTriihinis. 
These  wrgiini'^ms  were  seen  by  WansiliL-ff  Iti  the  blood  of  a  mim  sick  with 
this  disease.  Indoulated  uiih  this  rirns,  the  parts  about  a  wound  bocome 
rairtdly  iulbiiied  and  Kwoilen.  CVJhilitis,  lymphaugiti!*^  iind  adenitis 
ensuef  nith  hi^h  feiirih;  movement  iinii  (hi*  usual  rtmditiun^  of  KCpti- 
rwmia.  InoruhitiMl  ii]>iin  a  murotis  KurfHce,  the  morbid  process  is  jirae- 
tJciiUy  Ilie  siiiiie.  The  iiiilammation  spreads  rapidly,  and  the  adenitis 
and  uhwnitions  tiorur  in  man  as  in  animals.  In  wveif  rases  meiastalie 
nodules  occur  in  the  skin,  not  infrequently  breaiUiig  down  into  pustules. 
Alwcesses  may  be  general    In  the  severer  cases  death  is  the  rule. 

The  iuiiica-tious  in  treutmvnt  are  to  suftiKirt  the  tissues  by  idl  pi>ssible 
mea.sures  of  nutrition.  A  wound  freshly  inouuliili'd  should  be  treated  tua 
advised  in  rabies. 

Malif/naut  Pw^/'z/f.^TIiis  disease  In  man  results  from  the  tnorulnlion 
of  u  iHTuliiir  virus  which  is  found  in  ihe  (issues  of  anitUMls  infccied  with 

a  micro-<irpinism,  the  anlJirnx  haciUuM  (Fip.  147). 
This  bucillns  is  lK*h'eve<i  to  be  the  disease-tcerm. 
Car/iicora  an  rarely  susceptible.  The  virus  is 
intensely  toxic,  iind  exceedingly  contagions.  By 
sonii'  it  is  hfhl  that  an  abnision  of  the  intei^unient 
or  mucous  surfurea  is  not  jilwnys  necessiiry  t4i  the 
Invasion  of  the  germ.*  The  bile  of  an  insect  which 
has  been  feodinj;  upon  anrliritx  carrion,  or  the  in- 
gestion of  infected  meat,  or  the  mere  contact  with 
the  hair,  wo<d,  bone!*,  or  any  part  of  an  animal 
dead  with  nnthnix,  is  dnnt!:en)us.t  Tannen*,  butch- 
era,  and  furriers  are  more  often  the  sufferers  fnmi  this  disease  than  oth- 
ers. The  virus  reljuns  its  [Miteucy  almost  indellnitely.  Sheeji  alloweil  to 
gmze  in  localities  where  carcasses  of  cuttle  dejid  wiih  anthrax  have  l)een 
buried  many  years  ac^juire  the  disease  by  InjO'stion  of  hernia  IfHl^rcd  upon 
rlie  ^rass,  and  iu  the  earth  over  these  pnivrs.  Contagious  fr<im  animal 
to  animal,  and  from  animal  to  man.  it  is  likewise  contttjcious  from  one  in- 
dividual lo  another.  The  face  au<i  hands  are.  on  account  of  exposure, 
most  freipiently  the  seat  of  the  inoculalion.  The  xympiomit  are  redness, 
swelling,  induration,  a  tlirobbing  sensation  and  pain  at  the  point  of 
contact  of  the  vtnis.  Within  twenty-four  hours  an  ulcer  usually  is  do- 
velojieil  in  the  center  of  the  indurnlefl  area,  sihmi  followed  by  lymphnn* 
gitis  and  adenitis.  Ilish  temiterature,  rapid  pulse,  headache,  nausea, 
and  the  usual  ronditiim  of  general  septicffmia,  follow  as  the  disease  pro* 
gresses. 

Mirrosmiiical  research  haa  demonstrated  bacilli,  in  great  numbers, 
not  only  in  the  lissui's  immediately  arf)und  the  seat  of  contagion,  but,  nlso 
in  the  later  stages  of  the  dlsejise,  a  general  dissemination  of  these  oi^n- 
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isms.  IL-pmoirbagir  infarctions  and  a'<1«ma  are  frequent  sjiiiptonis. 
When  tile  cliseaw  results  from  the  ingestion  of  the  poi»on,  (he  ttia^o^is 
iH  difficult.  Swelling  anil  puffiiioss  of  the  fuce  have  I>een  obaerveJ,  with, 
liiyh  fehrile  movement  and  great  prostration. 

TreaitnefiJ.—ljiH:a.\  and  ronetilutional  measurea  are  demanded — ex- 
cision or  free  incision,  and  the  iipplication  of  ii  strong  mihliniale  Holiitiun 
(1  to1,0fHl).  Supporting  measnri's  :ire  demandwi  when  the  iiifeciion  is 
general  and  pwstration  is  threatened. 

Visseciiott  Woundf:.~X  wonnd  is  not  a]>t  to  become  poisoned  from 
CMmtxicI  witli  1;1ih  timues  of  a  cadaver  vvliich  Ikls  lieen  thoroughly  lnjet;ted 
with  rhiorido  of  zinc,  arsfniiito  of  scKht,  or  sublimate  soliiliou.  Se]>tic 
mutter  fi-om  non-injerted  snhjccts  is  always  a  source  of  dim^rt^r  wlien 
brought  in  contact  with  abra-sions  of  the  skin  or  mucous  snrfacea.  Tlie 
contents  of  tlu^  jwritoneul  and  pU*uniI  ciiviiies  are  especially  virulent. 
The  fluids  from  persons  dead  frctni  any  septic  or  malignant  diswis**,  such 
as  erysijielas  small-pox,  etc.,  are  unusually  dangemus.  Patients sutTcring 
fi'oni  supjiurutive  arthiitis,  with  general  sepsis,  are  dangerous  subjects. 
In  a  recent  case  of  this  nature  in  Mount  Sinai  Hospital,  a  colleague  and 
one  member  of  the  house-KtalT  and  the  nurse  were  all  seriously  inoculnted 
fr<na  the  same  oticmtiim.  Susceptibility  varies  with  the  individual. 
Some  enjoy  la.sting  immunity  under  all  ctmdirtons  of  exposure,  while 
othei's  are  easily  in(H*nl:i(ed. 

Sjfmpfomit. — Intlanimariun  and  sonmesgat  the  wound  are  first  noticed. 
In  a  few  days  lines  of  redness  extend  in  the  route  of  the  lymphatics,  and 
the  arm  (since  the  hanti  is  usimliy  the  seat  of  the  prinmrj'  lesion)  bcromes 
painful,  stiff,  and  hot.  Tlie  epitrochlear  and  aidtlary  plands  enlarge,  and 
in  many  cases  suppumie.  Rigoi-s,  fever,  headache,  aching  of  the  Joinls, 
coated  tongue,  and  other  symptoms  of  sepsis  follow.  The  luitient  niuy 
piLss  into  a  low  typhoid  state,  or  general  metastatic  alwcesses  may  occur, 
ending  in  death. 

7Vtf(it/;H<'rtA— Ablution  of  the  wound  in  sublimate  solution  (I  to5f.¥>) 
and  suction  should  be  instantly  iierfoniied,  or  suction  alone  may  remove 
the  jKiison.  Il  should  Imi  kept  ojien  and  washeiJ  fn-quently.  Cold 
nUtths  or  the  ice-Iwig  will  be  found  very  grateful  in  the  lymphangitis  and 
arlenitis  which  follow  the  inm-ulution.  ('austics,  orcovenng  in  an  abra- 
hIou  with  liquor  gut.la-|ieirluD,  collodion,  or  jilaster  (except  for  protect 
tiou  against  further  inoculation),  is  nn  absurd  and  dangerous  practice. 
If  abscesses  form,  early  incision  is  demanded.  The  constitutional  reme- 
dies are  quinia.  tonics,  stimulants,  antipyrine,  Judicious  fee<ling,  and 
ventilatitm. 

En/xiprlas. — Erysipelas  is  a  t'ontagious  as  well  as  an  infectious 
disease,  caused  by  the  invasiim  ihroiigh  an  abri],sion  of  tlie  int4-gnnient, 
or  by  the  mucous  surfaces,  of  a  speciHc  poison  or  virus.  The  pres- 
entee of  an  niniusf  constiint  micrococcus  (chain -coccus  of  Fehleiseti)  in 
the  inHamniatory  area  of  erysipelas  has  le<l  some  obsen'crs  to  consid- 
er this  organism  as  the  cause  of  the  disease.  That  it  has  not  been 
found,  in  some  instances  examined  by  careful  investigators,  might  seem 
to  disprove  this  theory.     TIib  weight  of  ntodern  opinion  is,  however. 
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lai^Iy  in  favor  of  the  existence  of  n  special  coccna  of  erysipelas.  U 
may  sprmd  Ii-om  une  iufecleU  [H>r»un  directly  to  aBOtbei\  or  indirectly 
by  means  of  the  rlnthins  or  liumls  ot  an  inlenni'diat*;  jau'ty.  It  is  chnr- 
sicterized  liy  iin  iutlanin.iition  of  the  skin  or  mucous  siirfacf's,  ot  the  8«l> 
cutoneons  and  submuooaa  tissues,  and  at  times.  pHssin^  the  barrier  of 
the  devi>  fiisoia,  it  attacks  the  muacle^  and  rleejier  orsrans.  The  period 
<»f  incub;tlion  viiries  from  eight  to  twelve  hcurs  to  thre«  or  four  days. 
For  constitutional  or  even  marketl  h)cal  symptnma  to  oceur  within  twenty- 
four  hours,  however,  after  exposure  of  a  wounrl  t"  the  virus,  is  the  excep- 
tion mther  than  the  rule.  In  the  hirj^e  majority  of  cases  the  symptoms 
declare  themselves  nsnnlly  l>etween  twenty-four  and  forly-eij|;ht  honrs. 
Loc-nlly  the  part  becomes  hot,  throbbing,  tense,  and  painful,  especially 
on  direct  i)res3ure.  The  color  varies  from  a  p:ile  rt>8©  to  a  bright  red 
hue.  In  wellnuirked  cases  the  inflamed  ihte^ument  ap]>eurs  to  Iw 
ghLteilf  and  the  limit  of  ix'dness  is  i^uhuly  and  sharply  dejineil.  When 
the  iiiJlauimatory  pmcess  is  nipid,  and  the  intefirityof  the  eircuhition 
markedly  imijuired,  the  bright  flush  of  the  skin  Rives  way  to  a  dull 
mottled  discoloration.  Pressinl  by  the  tip  of  the  finger,  the  skin  iMHvmies 
jjale,  but  the  color  ivtums  and  the  indentation  is  soon  effaced,  ex<'.<^pt  in 
those  castis  of  markeil  tptlf-mn.  LymphanicHis  and  ocrcasionally  phle- 
itis  occur.  Tlie  spread  of  these  complications  is  indicated  by  lines  of 
dness  and  tenderness  leading  tn  the  route  of  these  vessels.  In  some 
instances  vesicles  or  bulls'  form  Iwnealh  the  epidermis.  An  attack  <d 
erj'sijielaH  is  uliuiMt  always  ushered  in  by  one  or  more  chills,  or  by  dif- 
ferent and  rerurrinff  chilly  sensations  or  rigors.  Tlie  exacerbation  of 
temperature  varies  from  Um"  m  KM'  or  HO"  F.  The  jmlse  is  ppo|wr- 
tionately  increased  in  frequency.  The  febrile  movement  and  constitn- 
tinnal  symptoms  vary  with  the  character  of  the  attack.  In  simple 
cufaneons  erysijjelas  the  clinical  histury  is  usually  mild.  In  the  ctllnto- 
cutaneous  or  pkifffrnviwutt  variety  .severe  and  fatal  sejmi.^  is  not  uncom- 
mon. Gangrene  is  i:>ccasionaIly  met  with  about  the  center  of  the  in- 
(himeil  a>ne,  and,  when  attacking  an  extremity,  the  cifculalion  may  Ite 
nrrested  and  the  part  beyond  the  disease  sacrilicwl.  The  dumtifui  may 
bo  from  seven  to  ten  days  in  mild  cases  to  several  weeks  in  the  severer 
and  not  fatal  ftirms. 

Diaffiwsis. — Erysipelas,  within  the  first  twenty-fonr  or  forty-eight 
houi-s  of  itsapjwanince,  may  U-  taken  for  dermatitis,  or  simple  erythema, 
phlebitis,  [ymphangitis,  or  cellulo-dermutUis. 

I>fTmafiih  occurs,  as  a  rule,  from  lo«wl  irritation,  and  is  not  aecom- 
]>anied  by  any  of  the  consiituiional  disturl«inws  which  always  occur  with 
erysipebis.  In  simple  inflammation  of  the  skin  the  color  is  ntl,  but  it 
never  has  the  ghued  appearance  which  is  always  present  in  a  t^Tjical 
erysipelas.  JUrythema.,  a  mild  form  of  dermatitis,  may  also  be  mistaken 
for  erysi]H"las.  In  r/\t/fJtei/i'i  pttpnUttnm  i\\^  exposed  and  extensor  sur- 
fofXKi,  as  the  dorsum  of  (he  hand  and  I  he  [MPsterior  aspei;)  of  the  fomirm, 
are  apt  to  l)e  involved.  There  ia  no  wound  of  inomlalion ;  very  slight,  il 
ly.  iniilrration  of  the  skin  proper.  Children  and  younger  adults  suffer 
Kwt  frequently.     It  lasts  for  only  a  few  day??,  then  fades  amiy,  leaving 
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a  dry  soaI«  ti>  iudicate  llui  Inrntion  of  the  paipiile.  Owing  to  the  various 
sliat>es  and  the  <iifTop('nr  slmdi's  of  color  assumed  by  the  pnpnlps,  and 
eflflowscence  of  the  erj-themn,  it  hai*  been  di\*ided  into  erythema  annu- 
l<iT*'y  erythema  yymtum,  and  trythema  iris* 

In  eryCAema  intertriyo  there  is  a  geni^ral  redness  of  the  skin  in  parts 
subjected  to  fiirtion  or  initjition  fi-om  perspiration.  Etyihvma  nodo' 
sum  JH  alnioat  peculiar  to  chlorolie  females.  The  coUir,  at  lirst  bright 
red,  soon  ctianges  to  a  dark  hue.  The  patches  are  oval,  eh;vute<I,  and 
nwlular. 

PktebUh  and  lymphangitis  are  more  severe  forms  of  inflammatioa 
than  those  just  giren.  and  are  accompanied  nith  constitutional  symptoms 
not  unlike  (hose  present  in  a  lypical  erysipeUi-s.  The  chief  jMunt  of  diag- 
nostir  vnlue  relat<*s  to  the  unutomical  armngemrnt  of  the  vessels,  for  in 
phlebitis  and  lymphangitis  the  lines  of  inflammation  and  discoloration 
travel  along  the  course  of  the  vessels  without  the  general  and  ^vide■spread 
efflorescence  of  erj"sii)elas. 

J}iffusr-  frelluUtis  orourring  from  a  poisone<l  wound,  as  with  a  dissect- 
ing'knife,  or  after  the  bite  of  a  serpent,  will  offer  no  difficulty  in  diagnosis, 
It  may,  however,  occur  without  a  recogniited  cause.  The  subcutaneous 
tissues  are  lirat  attacked,  and  the  skin  may  or  may  hot  be  Involveil  in  the 
pnici^s  of  intluuimation.  There  is  swelling  and  jminful  tensitm  of  the 
part  ]iff(H'ti«l,  jHid,  if  the  process  Im  uninteiruiited,  tninsudaiion  <if  senim 
occurs,  pjuising  (i»dsmiL,  and  giving  a  doughy  feeling  rm  pi-ossure.  Pus 
may  Iw  formed  in  quantity,  and  infiltniiiou  become  extensive.  This 
reenlt  is  more  apt  to  occur  in  diffuse  non-speriHc  cellulitis  than  in 
phlegmonous  erj'sipelas.  This  condition,  especially  when  the  skin  be- 
comes involv«l»  offei"s  considerable  dilficulty  to  a  ptwitive  diagnosis.  If, 
however,  the  pfruliiir  symptoms  heri?tofore  given  be  carefully  considonnl, 
and  a  comimrison  instituted  between  them  and  the  phenomeua  of  the 
various  diseases  which  may  simulate  or  muu|)licate  erysipelas,  it  will  l>e 
found  that,  in  the  gnsit  majority  of  nises,  a  cj>rrect  diagnosis  may  be 
made. 

Projyno*/*.— Simple  cutaneous  ery^Hpehw,  as  a  rule,  is  not  adangerous 
di:>>efl^.  In  several  epidemics  in  hospital  practice  I  have  never  seen  a 
filial  rase.  Occurring  about  the  face,  head,  or  neck,  the  progncwis  is  less 
favonible  than  when  the  inoculation  ni-t-urs  elsewhen*.  Wht>«  it  (Compli- 
cates a  wound  in  a  ]intieu[  already  pivisti-ated  by  hromon-hage  or  surgical 
fever,  it  may  hasten  a  fatal  issue.  In  phlegmonous  or  eellulo-cutauiHJua 
erysipelas  the  ])rognosis  i.H  not  .so  favorable.  Suppunition  and  the  general 
infiltration  of  the  tissues  with  pus  and  inflammatory  products  induce  a 
condition  of  seplicsenUa  often  mpidly  fatal. 

Trfalmrnt. — In  an  oulbi-eak  of  eryHij>e]as  the  treatment  in  those 
attnnkod  is  both  Uh-uI  aa<l  roustituticinal,  while  in  ()tliers  strict  measures 
of  prophylaxis  should  be  instituted.  Immediate  iwilation  should  be 
efreclt-d,  and  the  greatest  care  oliscived  to  prevent  contact  with  other 
subjects.    All  bedding,  furniture,  and  apiiaratus  used  upon  or  about  an 
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erysipelatous  patient  shotild  I>e  biimwl,  or  tlioronj^lily  srnibl>ed  anrl 
stsiked  in  a  sohiHon  of  corrosive  snblituale  iTir.nn^  in  arrength  fptm 
1  to  d(H)  lo  1  to  l.tXHJ.  Any  instniment  *i«l>iettMl  to  contaminarion 
should  Ikj  siibmtTge*!  in  1  to  10  to  1  to  20  carbolic  acul,  and  iifter- 
ward  tboroiiphly  driwl.  The  nails  and  tioura  of  a  wanl  or  rmmi  in 
whirh  an  nutbreak  has  ocrurred  should  be  mopped  and  washetl  in  (lie 
snblimnto  soUitiou.  The  attendants  u|Km  such  cases  should  be  ex- 
cluded from  nil  possible  contan  with  other  individuals. 

When  a  physician  is  compelled  to  visit  a  case  of  eri-sipelns,  he 
should  wear  rlothintr  whieli  should  he  changed  immediately  after  leav- 
ing the  njoni,  which  precttution  should  tm  eiu])ha>ized  by  a  thor<Jugh 
disinfeotiun  of  his  hands,  face,  beard,  and  hair  in  1  to  B^OiJO  sublimate 
solution. 

The  local  measures  always  include  as  of  first  imporlanoe  the  invest- 
ment of  the  part  involved  with  sublimate  ^auKe  and  a  moist  dre»sinj(. 
Continuous  irriipiiion  of  cold,  tepid,  or  warm  snitlimiit*^  (I  to  5,0iX>) 
may  be  added  to  the  loose  gauze  dressing,  or  not,  as  may  lie  determined 
hy  the  demands  of  any  case.  This  method  is  mainly  prophyLictic. 
C<)ld  iiTigatii»n  will  lie  most  generally  grateful.  Kxtreme  he;it  or  cold, 
however,  should  lie  used  with  caution  in  idl  cases  where  the  ein^ulu- 
tion  of  the  part  is  seriously  impnin>d  by  the  inthimnutton.'  propess. 
When  an  extremity  is  affected,  elevation  of  the  part  is  indicated.  Ten- 
sion should  always  be  relieved  by  puncture  or  incision,  even  v.heu  sup- 
puration and  pus  infiltration  are  not  evident.  The  metliod  of  freely 
puncturing  or  making  multiple  limited  inci.'^ions  in  the  infected  area 
is  lately  highly  recommended,  and  is  worthy  of  trial.  A  loose  asep- 
tic gauze  diTssing  should  follow.  The  principle  of  drainage  applies 
here  as  in  other  wounds,  and  the  free  outlet  of  all  purulent  mailer  is 
essential.  Inclsi(fns.  when  practiced,  should  be  In  ihe  din-ction  rtf  the 
vi'ins  of  the  i«irf,  so  thai  these  need  not  be  dividt^l,  and  slionid  always 
extend  deep  enough  to  relieve  tension  and  to  give  free  exit  to  all  sejv- 
lic  matter.  The  method  of  injei'ting  carbolic  acid  into  the  skin  and 
snbcutnneiius  tissues,  at  a  distjin^n*  of  from  one  to  two  inches  fn»m  Iho 
red  limit  of  the  erysipelatous  flush,  in  order  to  check  the  further  in- 
vasitm  <if  tilt?  di.snase,  is  of  douhlful  efficacy  and  pmpriety.  The  Barae 
should  apply  to  "liring''  with  the  actual  cautery  or  lunar  causlic  for 
the  sitme  purpose* 

The  consntutiimal  measures  look  to  the  support  of  the  pjiticnt. 
and  to  the  nnragonism  of  the  specific  poison.  Since  constipation 
and  gastric  disturbance  aire  the  nile,  a  saline  laxaKve  should  be 
given,  but  not  to  the  ext4'nt  of  pHnlucing  exhaustive  diarrhn>a.  Pur- 
gation bi  wot  inilicated  in  enfeebled  and  emaciated  subjects.  For 
the  nipid  J>ul.st^  tincture  of  actmite-riKit  niay  be  enijiloyed,  nnd  anti- 
pyrine,  l(t  to  SO  grains  every  two  or  three  hours  until  the  teuiiiem- 
tnre  falls  to  aliout  the  normal.  Tincture  of  the  chloride  of  inm.  8  lo 
Ifi  droi>3  three  or  four  limes  a  day,  has  long  enjoyed  a  high  reputa- 
tion in  the  treatment  of  this  disease,  and  tlie  same  is  tme  of  quiuia  in 
full  doses. 
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Tetanv^. — Tetanus,  or  "I(>ck-jaw,''ia  now  believed  to  Iwan  inftictiouB 
disease  dtie  to  the  presence  of  a  special  bacillus,  the  bicilli  nf  Utanus^  ov 
of  Nicolaior.  These  oi-panisms  are  invariably  found  in  the  tissues  at  the 
wound  of  infection,  and  appear  as  bristles  or  as  pins,  when  they  futin 
siM)res  (Duiinij^arten).  They  are  found  in  the  soil  and  in  dnsty  particles 
flouting  in  the  air. 

Loi'k-jaw  has  been  produced  in  animals  l)y  inoculation  with  the  tis- 
anes of  man,  tliesuhjert  of  tetanus.  Whether  the  central  lesion  (m//c- 
litin)  is  directly  due  to  the  presence  of  these  ni-tranlsms,  or  to  the  absorp- 
tion  of  certain  ptomaines  which  are  generated  by  iheir  contact  witJi  the 
tissues,  is,  at  this  date,  not  definitely  settled. 

Any  lesion,  however  small  or  seemingly  insignificant,  and  ui>on  any 
]>ortii>u  of  tliH  body,  may  serve  as  the  wtarlinp-poiiit  of  this  affection. 
Wounds,  however,  of  expused  surfjictw,  lus  of  tlie  hands,  feet,  and  face, 
are  esjiecially  llnble  to  become  infected. 

The  time  which  may  ehipse  between  the  i-eceipt  of  the  injury  ami  the 
appearance  of  the  muscular  spasms  varies  from  a  few  hours  to  several 
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weeks ;  usually  within  the  first  three  weeks  after  the  injury.  The  earliep 
symptoms  refer  to  an  unusual  degree  oi  irriUilUm  ami  paiu  in  the  wound, 
which  is  apt  to  be  out  of  proportion  ix>  the  de^i-e*!  of  iuHannnation  pn*s<*ii  t. 
The  sense  of  p:iin  is  often  reforre<l  alonp;  the  sensoi-y  tracts  toward  tho 
centej-s.  Irritability,  a  sense  of  unusual  muscular  exciuibility,  a  feeling 
of  malaise  and  apprehension,  are  amonj;  the  symptoms  which  ppetrede  the 
convulsive  attacks.  The  muscles  supplied  by  the  motor  filaments  of  the 
fifth  nerve  are  among  the  earliest  to  respond  to  this  abnonnal  stimulus, 
hence  the  commonly  accepted  term  of  lockjaw.  In  the  milder  cases  the 
tonic  spasms  may  be  altogethi'r  cunlined  tu  thtwe  muscles.  In  severer 
cases  the  sense  nf  distress  is  i-eferred  to  the  epijtrnstrie  region,  and  this  is 
followed  by  tonic  musculPLF  contraction,  commencing  with  the  diaphragm, 
and  invnlvinp  in  quick  succession  the  muscles  of  the  jaws,  larynx,  and 
back  of  the  neck  and  dorso-lumlwir  i-epriou.  Hcspiration  Is  interrupted, 
the  expression  of  distress  is  extreme,  the  face  becomes  cyanotic,  and 
deaili  may  occur  from  fixation  of  the  respiratory  muscles.  The  cliief 
distortion  is  that  of  moi-e  or  less  complete  extension  of  the  RxAsifi  (ppia- 


TKTANCS. 


89 


tkolotios).  An  f^xu^^^rated  illtiHtmtion  <»f  Miis  condition  Is  given  in  Pig. 
148.  from  tho  well-known  picture  of  Sir  Cliurlcs  livW.  \Vh«n  the  tonic 
H|)asms  nre  c(inline<l  to  the  iinterior  iniiscles,  ami  the  Ixrfiy  is  Iwnl  forward, 
the  (■(indiliuu  is  known  as  emprostholunos^  and  if  eun'ed  lateraUy.  pltJi^ 
rotfuiloiwit.  The  Rpnam  riintinu<>s  until  the  mnseh^  Hre  mmMe  hmger 
tfl  contract,  wlion  a  gradual  an«l  partial  n-laxation  occurs.  Successive 
attacks  follow  rapidly,  Iveinc;  pi-eeipitated  by  the  slightest  cause,  as  the 
jar  commnnicated  by  walking  npon  the  floor,  or  the  contact  of  the  hair 
or  c'hfthiiig  upon  the  hypei-?e»*thetic  integument. 

NntwithNt-iinding  the  vioh^nt  natunt  of  tltis  alTectinn,  tlie  mind,  in  the 
great  majority  of  cases,  remains  cU«r  until  carbonic-acid  poisoning  occurs 
bom  prolonged  fixation  of  the  respiratory  nmseles.  The  pulse  and  tem- 
perature vary  between  great  extremes,  r(!eords  i>f  the  f«nner  running 
fmm  the  normal  np  to  160  l»enta  per  minute,  and  of  the  hitter  from  Ifd'S" 
to  US'*  F.  The  intense  hent  which  is  premonitory  of  a  fatal  termination, 
and  which  continues  for  a  considerable  while  after  death,  is  supposed  to 
be  due  to  coagulation  of  the  nlbuniinuid  pniu'iple  of  muscle,  tin;  myosin 
(I-^uke).  Death  nmy  take  plueu  in  a  Hingle  jjaroxysm,  or  the  patient 
may  survive  a  numl)4>r  of  atlai-ks. 

Frofinosis.—'Vhi'-  danger  of  death  diminishes  if  the  patient  survives 
the  fifth  day,  although  the  vast  majority  nf  cases  end  fatally  before  this. 
The  gravity  of  the  prognosis  usually  dejM'nds  upon  (lie  violence  of  the 
paroxysms,  tin;  rise  in  pulse  and  temperature  being  also  proportional  to 
the  severity  of  the  convulsion.'i.  The  period  which  elapses  between  the 
receipt  of  the  accident  and  tlin  nppenranro  of  the  tetanic  spasms  is  not 
without  imptirtance  in  prognosis,  the  ehauees  of  i-ecovery  being  iucrejused 
with  ihi"  longer  interval.  The  death-rate  In  tliosti  ra.wn  in  which  tonic 
sjuisms  ocoumid  within  two  weeks  after  the  injury  is  (52  jwrcent ;  from 
14  (o  21  day.s  17  pel"  cent ;  21  to  44  days,  17  per  cent ;  f)0  per  cent  of  all 
fatal  cases  terminate  within  6  days  after  the  first  paroxysm  ;  US  per  cent 
from  the  fifth  to  the  tenth  day. 

Piaf/noitU. — Dysteria  is  more  apt  to  1h?  mistaken  for  tetanus  than 
any  other  disease.  In  hysU-ria  then^  is  usually  no  elevation  nf  tempera- 
ture, and  the  symptoms  of  great  and  acute  distress  are  wanting.  Hys- 
teria occurs  chiefly  in  feuuiles;  tetanus,  in  a  lai-ge  nmjr>ril.y  of  nises,  in 
iht!  o])posite  sex.  It  nmy  1h'  neceasary  at  times  to  ditTei-enliate  between 
the  tetanoid  spasms  of  strs'clinla-poisoning  and  true  ti'lanus. 

Strychnia  tetanus  ensues  within  a  few  minutes  after  the  poison  has 
been  taken ;  the  muscles  <»f  the  jaw  are  not  first  affectetl  as  In  tetanus, 
and  ar«  not  always  rigid  during  (he  attack.  The  convulsive  movements 
in  slryrhnia-i)ois<in  are  f»f  slu^rt  dnniliim,  and  cotu])Iele  relaxation 
(M;curs,  while  in  tetanus  the  muscular  rigidity  is  roulinuiuiH. 

Hydr*)phohift  may  be  distinguished  from  tetanns  in  the  character  nf 
the  lesion  wtiirh  causps  it.  llif  peculiar  rlnnic  or  interrujited  »i)asm  of 
the  muscles,  esjx'cially  lho.se  of  tho  larynx,  and  in  the  generally  longer 
period  of  incul^tion  in  ral)ies. 

Pa(hoh}(jif.—'V\w  lesion  of  tetanus  is  l>elieved  to  l.)e  a  myelitis.  The 
gray  matter  of  the  cord  and  medulla  is  found  deeply  injected,  or  it  may 
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have  undei^one  ji^mnnlnr  defeneration.  In  some  instances  no  appreciable 
intet-ference  with  the  nutrition  of  the  gray  matter  nm  be  liiseoveni!. 

7^reutmt^nl. — The  ejwi'ntml  feiitiii-e  (if  treatmeni  is  (he  ])ror*^otion  of  all 
woiimln  from  the  dangers  of  infe<'fi(tn  by  the  th'>ri»ngh  applirtttion  of 
antiseptic  dressin^rs  after  the  free  use  of  the  sublimate  solution.  Other 
loral  measures  shoidd  be  employed  lo  rwhire  the  irritation  in  the  wound. 
Relief  *}l  uU  leusiou  should  be  :<ecured  by  incisions,  if  necesj^iry,  iiud  free 
dis<^)uirge  should  be  maintained,  if  tliere  ih  septic  matter  in  the  tisfiueft. 

Am}»ntafion  when  the  wounti  is  situated  uimju  one  of  the  exti-emities, 
atretcliing  or  division  of  the  sensorj'  nen'e  leading  to  the  spine,  excision 
of  the  wound,  and  other  surgical  measures,  have  been  tried,  but  without 
n  snrc^»fw  whicli  wouhl  warrant  a  repetition  of  these  measures.  The  most 
perfect  quiet  is  to  be  maintained,  and  the  administration  of  concentrated 
nourishment  must  be  insisted  upon  in  the  intervals  of  the  attacks ;  and 
rectal  alimentation  should  be  jiractieed  if  there  is  iuabillty  to  swallow. 

ChNinil  hydnile  in  hu^tje  doses  has  been  successful  in  some  cases. 
From  thirty  to  forty  grains  hare  U^m  given  and  rwjjeated  at  inteirabi  of 
one  hour  and  a  half.*  Tiie  inh:dati(m  of  chlorofonn  is  also  highly  recom- 
mended. The  extract  of  cannabis  Indica  (Squires)  in  dtwes  of  gr.  ss. 
every  two  hours,  together  with  ilie  application  of  ice  to  the  spine,  Is  n 
plan  of  tre-atmeut  highly  rocomniended. 

OuHshot  Wounds. — Wounds  of  thi.^  variety  may  properly  be  divided 
into  those  in  cicil  and  those  in  miUiary  practice.  In  civil  life  the 
wounds  inflicted  by  the  shotr-gnn,  email-bore  hunting-ritle,  pocket-pis- 
tol, and  toy  guns,  are  much  less  dangerous  than  those  made  by  the 
more  formidable  wcap(ma  employed  in  warfaiv. 

With  the  exception  of  the  charge  projected  by  the  shot-gun  and  the 
small  liunting-rifle,  all  missUes  now  used  are  conoidal  or  oblong  in  shape 
(Fig.  149 1. 

Projectiles  fired  frrim  oMnance  are  both  round  and  conoidal,  solid 
and  hollow,  the  latter  being  usually  explosive.  CJnt|w,  cjxnister,  Iximljs, 
and  84jme  solid  shot,  are  spherical,  while  most  of  the  shells  are  cylindro- 
conoidal. 

A  gunshot  wound  is  always  rontuited  or  faceratf^d.  It  may  lie  simple. 
or  romplk'iiU'd :  simple  when  the  missile  alone  pas-ses  through  the  tissues  ; 
complicated  when  fnigments  of  cartridge,  wadding,  powder,  clothing,  or 
other  foreign  matters  are  carried  in  with  it. 

The  degree  of  laceration  made  by  a  gun-projectile  is,  as  a  rule,  in  an 
inverfi<»  nitio  \k}  the  ni]iidity  of  its  pntjectiou.  It  may  idso  deiwrnd  uixm 
thcihapenf  the  missile,  and  the  additional  destruction  caused  by  dis- 
placed fragments  of  boae,  etc.  A  conoidal  projectile  is  more  destructive 
than  one  which  is  spherical,  for  when  in  its  transit  the  jMiint  meets  with 
resistance,  it  tends  to  turn  over  and  over  on  its  long  axis,  loses  in  great 
psirt  its  ajdal  rotation,  and  thns  pluuges  through  the  tissues.  When  a 
ball  (wsses  in  and  out  of  the  body,  it  will  be  found  that  the  wound 
of  entrance  is  sutaller  thaa  that  of  exit,  and  is  seemingly  much  smaller 


*  llauiiiiuiLiJ,  ''  Di«»ea>wi  of  tL«  NerrouH  Hjratem."     D.  Ajjpi«tuD  ft  Oo. 
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tliau  tte  projectile.  The  infoltling  of  the  skin  anfl  its  elnsHcity  will 
iiccount  for  the  small  size  of  the  entrance.  The  diminution  of  tlie 
momentum,  and  thf  tnmMing  of  Mm  pnijt-crUc  as  it  plungyf  tIiroiij;h 
the  tissues,  together  with  the  uon'roKiMmife  of  lh<!  .skin  ni  the  exil,  will 

account  for  the  lai^r  sixM  of  this 
o])euinj:.  When  a  projectile  pass- 
eR  eunipletely  thn:iii^h  the  liasuea 
there  in  usually  a  singlo  opening 
of  exit.  Occasionally  the  object 
is  divided  after  entrance,  and 
makes  two  or  more  holes  of  exit, 
or  one  part  of  the  bullet  may 
19  8  lodge  and   the  other  pu^  out. 
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Pio.  IM. — TaM«  of  irriic'it*  (1i  f*Ii")  "f  iba  htik  at  jurrMtnl  m  uw  in  ibc  MiniMi  of  vtrioos  nttlnat.  With 
tbn  r.ti>n''inn  of  No.  ^  (It«  raLt  n{n>mxi]ndt(!  thtt  NLlriiil  aiic  i>f  Uio  iiuiiaik*.  1.  Sprinir&itil  riflr,  MO 
gnh\»  (A'^nrn'^  s,  RiilUild  ntti,'.  iao  irnliM  (A^«w).  8,  Atwuiui  hflv  lald'i.  400  anAt»  r.\)picH>). 
4,  ('huM'FHit  riAc,  SDlit  gniTi»  (FbelMT).  £,  >'c*dlc-imii,  C.v>  entin*  <  Asncw).  fi,  MltrwlU-u-'U,  MO 
rniia  (Atmow).  7,  BkwlAti  riAo,  SSit  fninA  (nscbcr).  S,  Snider  rifle,  kbuut  4M  mkltv.  ii,  Mimkot- 
lisll.  4»i>  irniliu  (A^flw).  10,  Belfflw  nflt,  St»  BRiin*  (PiAcJicr).  II,  jluiini-nrDry  ritlo.  i^cntlns 
<PIk1i4it>.  12.  Itnlinn  ritlc.  lit)  anim  ( Fiwiifrl.  l*.  NctlH-rUnit  rifle,  lt*T  ormiDki  Kii>clii.t>.  14,  Aiutiiiii 
rlfl«<De<.T),3;3psiti»i,Ki»oUvr;.  IS,  Biuuba  rld«,  S72|;Tali»lFi>«bur;i.  l4,t>vu«ritI<',aiO|;nli»tF[Ml)«rJ. 

Fragments  of  bone  or  teeth  displaced  by  a  missile  may  be  driven  out 
through  the  integument. 

If  the  vebtrit)'  of  a  missile  is  frreat,  and  the  tissues  Imvei-sed  <iffer  no 
special  rHsislano»,  the  wound  of  exit  will  l>o  in  the  direct  line  of  thai:  of 
entninre.  Uodie^s  traveling?  with  diminishwl  velocity  or  meeting  with 
forniiilablu  resistunee  will  be  detlectiNl,  and  may  jiursue  a  most  unex- 
pectetl  course.  Instances  aw  recorded  of  bullets  which  have  made  a  half 
or  the  entire  circuit  of  the  body,  passinjr  just  Itcneatli  the  skin.  Still 
more  remarkable  are  the  instances  nf  extensive  fracture  of  Iwnes  which 
have  been  produced  without  any  evidence  of  injury  to  the  integument. 
Longmore  *  relates  the  case  of  a  soldier  who  had  the  whole  shaft  of  the 

•  Hulnits'a  "Sufigcrjr,"  vol.  U,  p.  184.     WUIiam  Wood  A  Uh,  1675. 
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humenis  sbattei-ed  by  a  cannon-ball,  yet  the  akin  remaim'd  as  white  iind 
as  sound  as  if  it  had  not  bt^en  touched.  Numerous  insUinct^  of  siDiihir 
losums  lire  roronli^d. 

Trealin-cnl, — A.s  with  all  other  wounds,  the  aiTest  of  hremorrhage  is 
the  first  indication  in  gunshot  injuries,  The  various  means  to  accom- 
plish this  end  hare  already  been  ^ven.  It  should  be  the  recognized 
duty  of  the  urofcssiou  to  instruct  (he  general  public  in  thtj  use  of  th<* 
fdinpler  means  furarreHtinir  hfKmorrhuge.  In  military  sei'vicw  each  soldier 
should  i>e  taujzht  by  actiinl  dcmonsttntion  where  and  how  to  make  com- 
pression in  Older  to  control  the  bUiodsupply  to  a  part.  In  acinal  warfare 
the  vessels  should  Iw  outlined  by  nitrate-of-silver  tracings,  and  with  es|je<'ial 
indications  at  those  points  where  pressure  will  prove  most  efficient.  The 
ready  construction  of  a  tourniquet  by  means  of  a  belt,  coat-slee%e,  hiidle- 
rein,  etc.,  tied  around  the  limb  at  the  proper  place,  and  then  twisted  by 
a  bayonet,  sword,  gun-barrel,  or  stick,  is  an  in)i>ortant  lessim  fcjr  an 
emergency,  ^'rxt  in  onler,  and  no  less  essential  in  the  tturcessful  man- 
agement of  a  friinshot  wound,  is  pteanlinmn  and  drainuf/e.  In  the  best> 
legulated  armies  of  to-day  each  soldier  carries  in  his  wirtridge-box  a  well- 
protected  liall  of  iodoformirxyl  gauze,  with  the  instructions  to  lay  this  over 
the  wound  as  soon  as  possible,  and  to  hold  it  there  by  a  belt  or  bandage 
until  the  surgeon  ai-rives.  In  the  antiseptic  treatment  of  these  injuries 
irrigation  with  1  to  3,<KK)  sublimate  solution  is  thoroughly  done.  All 
foreign  matter  or  fniginents  of  bone  or  destroyed  tissues  are  mmoved, 
bone,  catgut,  or  rubber  drains  iuserttsl,  and  the  rt^gulation  antiseptic 
drassing  npplird. 

When  sublimate  solution  can  not  be  had,  1  to  20  to  30  carbolic  acid 
is  next  in  order  of  preference ;  and,  if  neither  of  these  articles  is  avail- 
able, the  freshest  and  purest  water  should  be  employed  ;  and,  when  lime 
allows,  this  should  be  boiled,  and  uaeU  at  lU)"  F. 

FoUowing  a  serious  gunshot  or  other  injury  (or  at  times  a  violent 
emotion  without  any  appreciable  lesion),  a  condition  of  prostration  or 
])artial  collapse  occurs,  which  is  known  as  shock.  Shock  may  be  defined 
as  a  coudititm  of  collapse  i-esultiug  from  iihysical  injury  or  mental  emo- 
ti<m  (one  or  lioth)  whereby  the  functions  of  the  nerve-ci^nters  aw  more  or 
less  completely  suspended.  The  degree  of  shock  is  often  determined  by 
individual  susceptibility,  and  is  not  always  In  proportion  to  the  severity 
of  the  injury.  The  symi)toms  are  ]xiHor,  coldness  of  the  skin,  thready, 
irregular,  or  ra.pid  j>u1se,  nausea,  vomiting,  ckimmy  perspiration,  and  an 
anxious  and  fixed  expression. 

Judicious  Btimulation  la  the  great  indication,  for,  whilo  reaction  must 
be  brought  al>out,  the  <[uanrity  of  stimulants  should  be  kept  at  the  p<i8- 
sible  miuimum,  for  an  excess  will  tmly  add  to  the  fever  of  inaction.  Rye 
whisky  by  the  mouth,  rectum,  or  hypodcrmically,  should  be  ]>ref*'iTed. 

Hot  bottles,  wanned  blankets,  friction,  etc.,  are  useful  adjuvants  in 
the  treatment  of  sUtH-k. 

The  advisability  of  searching  for  a  gunshot  missile  which  has  lodged 
in  the  IxMly.  or  which  hsus  tniverserl  :itiy  at  the  cavities,  as  well  as  the 
treatmeul  of  wounds  of  special  orjjuus,  will  be  discussed  heiieafter. 


CHAPTEU   VII. 


nURN3  AND  8CALD8.— FROST-DITE. 


Burns  an<l  ^rctldH  are  clussified  in  degrws  varying;  from  the  miklest 
form,  which  pnMliu't-s  a  simph*  indjiiimiation  of  theepitlermis,  to  llie  most 
severe  form,  whii'b  ilestroyw  nil  tin*  (issues  or  organs  of  a  [Mirt.  'ITie 
gmvity  of  the  iiro^oAis  \a  usually  in  pni]Hirtion  to  the  extent  of  HiirfiicR 
of  the  int*';riimenr  rtpstroynd  nither  tlinn  to  the  depth  of  the  deslrurtive 
proeesH.  Bums  of  the  head  and  face  are  m<iHt  dsin^i-oHs;  those  of  the 
extremitifs  least  grave.  Recovery  is  exceptional  after  destruction  of  one 
thini  of  the  cutaneous  surface.  I>eath  mnv  result  from  shock,  ulcer  of 
the  duodenum,  or  exhaustion  from  prolonged  suppuration  and  septic 
absorption. 

The  history  of  a  slichl  burn  or  scald  invohing  only  a  limited  ni-ea  of 
the  int^'gument,  and  not  extending  beyond  (he  skill,  is  simply  one  of 
local  disturbance.  (Jold-water  immenion  is  tlie  indication  in  treatment. 
When,  however,  a  considtTiiblc  extent  of  tissue  is  involved.  s>Tiiptonis  of 
profound  consritulional  disturbance  rapidly  supervene.  The  imtient  is 
seized  with  chills  or  rijior.a.  suffers  excruciating  pain,  beti-ays  In  his 
expix'ssiou  the  extreme  anxiety  felt  as  to  liis  condition,  and  sinks  into  a 
condition  of  c(»IIups<\  whi(!h  is  often  the  prelude  to  a  fatJil  issue.  When 
not  rapidly  fntal.  the  duration  of  tliis  stage  is  from  six  to  thirty-six 
boui-s.  It  Is  folluweil  I>y  the  stage  of  reaction  and  influinn)a(ioti.  The 
character  of  tlu^  febrile  movement  depends  upon  the  extent  of  the  destruc- 
tion of  the  tissues,  and  np'»n  the  concunt'nce  of  certain  lesions  of  the 
thoracic  and  abdominal  vi^acern.  Inflammation  of  the  dm^denal  glands, 
and  the  furmati'*n  of  ulcer  with  perforation,  is  W't  of  infrequent  ^>ccnr- 
rence  during  the  second  week  after  the  accident.  Peritonitis,  pleuritis. 
or  pneumonitis  may  add  tu  the  gravity  of  the  prognosis.  Laryngitis 
and  l)ronch!(Js  are  ai)t  to  follow  tlie  efforts  at  inspinition  in  the  presen{« 
of  scalding  sieani. 

Treatment. ^ThG  immediate  Indication  is  to  relieve  pain  by  the  admin- 
istration of  morphia  hyp^tdermically,  or  some  form  of  opium  by  the  rec- 
tum or  stomach.  Stimulation  with  whisky  or  brandy  by  enema,  or  by  the 
mouth,  is  also  indicated  to  prevent  collapse,  or  to  mtxlify  the  intensity  of 
shock  which  is  apt  to  follow  a  scald  or  burn.  The  use  of  l>olh  o))ium  and 
alcohol  should  l>e  nuKb;  with  u  certitin  riegree  of  caution,  for  there  is 
danger  from  a  too  profonnd  narcosis  uith  the  former,  while  alcohol  in 
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exce-HS  will  unnecessarily  ndd  to  the  fever  of  reaction,  wliich  always  fol- 
lows if  the  patient  should  rally  from  the  shock. 

The  clothinji  should  he  carefnlly  removed,  and  the  burned  snrfaee 
shielded  from  tlie  atmogpliei-e  by  an  immediate  a])plic-:ilinii  of  a  mixture 
containing  equal  partsi  of  lluseed-oil  and  lime-water.  If  tim  preparation 
can  not  be  obtained,  a  coating  of  ordinary  wliite-Iead.  as  niixetl  for  use  in 
painting  dwelliiig8,  is  an  efficient  protective  when  poured  over  the  bum. 
Flour  spriulvled  over  until  all  the  excoriate<l  snrfaw  is  well  hidden  is  a 
mctlmd  of  trciitmeiit  which  may  be  carried  out  iu  almost  any  emergency. 
Kubber-tissne  protective  laid  over  the  raw  surfiice,  and  cotton  batting 
applied  on  t<»p  of  this,  is  equally  efficient.  Lint  dipped  iu  2-peiH!ent  car- 
bolized  oil  may  be  used  directly  on  the  w<itind.  Any  ^jrreat  <lej;n?e  (if 
pn^Ksure  should  not  i)e  jiermitted  upon  the  exctinated  .snrfa«'s.  In  the 
not  infrequent  form  of  burn  in  which  tlio  back  and  posterior  asjiects  of 
the  extremities  are  chietly  involved,  the  prone  position  should  be  main- 
tained. 

When  suppuration  and  sloughing  commence,  great  cleanliness  should 
be  observed,  to  prevent  the  absorprion  of  septic  matter.  The  dressings 
should  be  changed  as  often  as  the  thermometer  indicates  septicroniui.  Imt 
not  oflener.  Absorbent  cotton  pellet.s  mtustened  in  1  to  y,()>Xi  sublimate 
should  be  used  in  <;lettusing  the  bunied  surfaco.  A  mlxturiMif  vastdine 
(the  wliite  varii'ty  is  prr^fcndile)  am!  iodoform,  in  the  pro[Mirtion  of  3  j  of 
the  former  to  3  j  of  the  latter,  is  a  useful  divssing  in  (he  slage  of  grauula- 
tlon.  This  should  Imj  applied  on  surgeon's  iint,  and  covered  over  with 
rubber  protective.  It  often  becomes  necessary  to  arrest  exuberant  gninu- 
lations  by  the  free  use  of  lunar  cauHtic,  or  the  projuTting  buds  may  be 
clipped  off  with  the  scissors — a  method  objectionable,  however,  in  the 
bleeding  which  always  follows  this  practice.  Compression  by  strips  of 
adhesive  (diachylon)  jilaster  is  a  better  method  of  i-epressing  the  over- 
grown granulation- tissue.  When  tile  deslrucJiou  of  integument  has  been 
so  cxt-<:^nsive  that  cicatrizatitm  can  not  bo  efTeetcd  on  account  of  the  ten- 
sion of  the  part  involved,  the  tmnsplnntalion  of  skin  should  be  practiced. 
Tlie  various  methods  are  ffrqffinff,  sh'dfnrf,  or  (ranspfantafi&n  in  mass. 

Grafting  may  be  done  by  clii»pings  about  one  twentieth  of  an  Inch  in 
diameter,  and  cut  out  so  that  only  the  ejiidennis  and  Mul[)ighian  layers 
are  included.  The  epidonuis  is  pinched  up  with  a  pair  of  mouse-toothed 
forceps,  and  clippml  off  close  to  the  force])a  with  sharp  curved  scissors. 
A  spot  of  the  granulating  surface  free  from  pus  is  .si'Iectwl,  and  I  he  gmft 
laid  on  bottom-side  down  and  pressed  snugly  into  the  granulating  l>ed. 
A  similar  graft  for  every  quart?r-inch  of  surface  will  suffice.  These 
should  be  left  uucovered  fi-om  one  half  to  one  hour.  A  layer  of  pro- 
tective is  Ihen  laid  over  the  enliiv  surface,  and  alight  sublimate-gauxe 
dressing  applied,  held  on  with  a  ndler  or  adhesive  slrii>s.  This  dressing 
should  remain  nmuolesttMl  for  at  least  forly-i-iglit  hours,  in  nnier  to  give 
thegnifts  time  to  take  hold,  and,  when  the  dressing  is  duinged,  great  care 
should  l>e  taken  to  prevent  their  dislrKlgment.  Water  should  not  be 
used  in  the  di-essing.  At  the  end  of  about  the  third  day,  if  (he  graft  has 
"  taken,'*  a  bluish  wlUte  spot  will  be  seen,  the  color  fading  away  gradii- 
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nlly  at  th4>  (bilges  until  it  i.-^  ni(>r<j;f!d  in  Ihp  genemi  ^^^niiLiting^  nins«i. 
Grafts  sitiiatfHl  near  the  skin  will  unite  and  proliferate  more  rapidly  a«d 
surely  tlutn  t}K>se  farther  out  in  the  wound. 

When  fin  extensive  iiitji  is  to  be  gi-afted  over,  the  method  of  TluerBirh 
should  be  employed.  The  gmnnlating  surfare  should  W  drj-  and  thor- 
fin<:hly  clean.  With  the  jwitient  ana^thetized.  some  sjwir  of  the  body 
covering  shmdd  be  waslied,  shaved,  and  thoi'oughly  disinfeotetl.  Wifh 
a  .sharp  razor,  shave  off  in  dakes  or  sheets  the  epidermal  layer  m  tliin 
that  al  all  iMPints  it  is  clearly  Ii-anslucent— in  fact,  no  thicker  Ihiin  the 
fincHt  soft  paper.  Moisteniiij?  the  skin 
nnd  iDstrnnieDt  as  the  cutting  is  done 
will  faeilitate  theliftinjjof  a  thinner  see* 
tiiin.  Thi^sp  pieces  ai-e  laid  snu.«ly  upon 
the  grannlating  siirfaces  until  oil  ai-e  cov- 
ered. They  are  held  in  iK>sition  by  adlie* 
aive  strips  and  a  moist  awptic  <lre^ing. 

Dr.  J.  II.  (Jii-dner*  has  demonstratetl 
that  ]iiecesid  skin  taktMi  fnuu  a  lieidthy 
man  .six  hours  after  death  by  accident, 
"cut  into  a  giT*at  many  small  }iieces," 
and  laid  u]ion  a  healthy  grauulntiug 
surface,  will  be«'onie  re\italized.  The 
results  of  thi^^  demonstration  are  very 
valuable  (Pig.  loU). 

Tninsplantations  of  skin  in  hirge 
pieces  by  entire  removal,  or  witli  a  pwl 
ide  left  until  the  macular  supi>Iy  is  es 
^tnblisluHl  lietween  the  gniniiliiting  sur- 
face and  the  transphinfed  integunienl. 
may  also  be  successfully  accomplished. 
It  is  essential  that  the  skin  which  is 
completely  detached  should  be  clipi»ed 
or,  scraped  on  its  under  surface  until 
only  the  Matpiifhijin  layer  and  ejuderniis  are  left.  Tlie  presence  ol  fat  on 
the  rulicnlateil  coriuoi  will  pivvent  sm^ceas.  When  sliding  is  attempted, 
it  is  essential  that  the  [MNlicle  shouhl  he  of  good  width,  ami  that  the  ten- 
sion on  it  should  not  bi»  great,  so  that  the  integrity  of  the  l»hHj<l-sup]>ly 
may  not  be  interCeix-d  with,  and  sIonghiDg  ensue.  I'pon  the  face  and 
neck,  where  the  vascularity  is  so  great,  a  smalJer  jieilicle  niay  Ixi  used, 
and  greater  tension  employed  than  on  other  jHirlioas  of  the  body. 

When  there  is  ant  sufficient  integument  immediately  about  a  burn  txj 
supply  the  \vant,  the  flap  may  l>e  secured  fn^^im  some  other  portion  of  the 
body.  Thus  in  a  ciu*e  of  extensive  destruction  of  the  lutegiimenc  on  tlie 
front  of  the  leg,  I  have  succeeded  in  covering  in  the  surfaf-e  by  tnnnng  a 
flap  from  the  piosterior  aspect  of  the  op]K>.site  leg.  leaving  a  wide  ]>edicle, 
and  fastening  the  two  members  in  an  immovable  position,  so  that  the 
llap  remaine<l  in  its  piriper  ]ilace  and  free  tmm  strain.  After  about  ten 
days  the  jtedicle  may  be  divided.     In  the  case  of  a  boy  who  hud  been 

•  '■  Mvtlical  Kecord,"  toI.  xi,  p.  119. 
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Hcvortfly  burni'rt  in  the  hiind  and  forrnrm,  and  where  the  cicatricial  con- 
tractions displaced  the  fingere,  deformed  tho  hand,  and  threatened  am- 
putation ol  the  nieiuLtov  liy  obstruction  of  ihc  radiid  and  uhmr,  I  did 
ihe  fitllowiu^  iijM'ration  with  success:  AH  the  cicsUricial  tissue  aUmt  tlie 
wrist  and  arm  was  dissecierl  off  down  to  the  tendons  and 
bones,  which  were  in  ;;;<K>d  condirion.  Two  punUIel  incis- 
ions, six  nr  seven  inches  long  and  four  inches  apart,  wei-e 
then  made  from  the  eusiform  cartilage  down  to  the  umbili- 
cus, juid  the  strij)  «f  skin  dissefted  up  in  the  middle  nnd 
left  iittflclh'd  at  Iwth  ends.  When  the  small  amount  of 
bleeding  had  been  arrested,  the  hand  was  sliti  beneath  this 
flap,  the  under  surfat^e  of  which  was  brnitpht  in  contact  with 
Iho  mw  sui-face,  where  the  cicatricial  tissue  was  removed 
fi-om  the  arm  and  held  in  place  by  stitching  the  edges  to- 
gether with  silk.  Iwioform-sTiblimale  dressing  was  applied, 
and  the  liand  and  arm  held  ininHPvabie  by  adhesive  plaster.  f,„^  mi. 
Fig.  151  shows  the  conditiun  of  the  hand,  and  Fig.  IC>2  the 
metJHKl  c)f  tniusphintntion.  On  (he  tentli  day  the  strip  of  skin  was  di- 
vide<l  abijvo  iiiul  below,  nnd  the  rib]>on  folded  nround  Ihu  wrist  and 
atitcherl  in  position.  The  o])eration  succeeded,  and  iimpiilution  w^aa  avoid- 
ed. A  second  similar  ojienition  was  d<ine  to  restore  the  integrity  of  the 
palm.  In  all  cases  of  transplanting  skin  no  more  of  the  subcutaneous  tis- 
sue should  be  lifted  wiih 
the  integnraent  than  isnec- 
essaiy  for  tho  vitality  of 
the  flap.  In  short  flni>s  a 
very  thin  dissection  should 
lie  pflected  ;  in  Umger  (wil- 
icles  n  g<Jod  deal  of  tissue 
Hhould  be  left  to  insure  the 
safely  of  the  blood-vesseU 

Tr-ansplanting  in  masa^il 
iu  which  the  piece  of  in- 
li'jjument,  at  leasl  nne  inch 
in  surface-me«surenient,  is 
entiivly  sevei-ed  fnini  its 
(ui^inal  nilachmenl.  and 
laitl  upon  the  granulating 
~^9>'  "  surface,  is  not  so  successful 

as  the  preceding  methods. 
Thesmallergraftsai"emu<'h 
]>refenible.  When  this  op- 
eration is  done,  the  pits-e 
to  be  transferred  shoidd  l>e 
trimmed  or  scraped  so  thin 
that  nothing  but  the  epi- 
dermis nnd  Malpighinnlav- 

fw.  1G8.— Tbc  authar'a  cue  of  trontnluiUtloD  ttom  the  •  -r^  ^        '  r 

kbioauo  to  Urn  arm.  er  remains.    Destruction  of 
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tissue  !>y  nclth  or  alA-ulitut  requires  no  spcvini  considemtion  be- 
yond the  adoption  of  im^a-sures  to  nentnilize  the  excess  of  the  agent 
in  tlif  |iart  invnlvpd.  The  aftertre:Um«'nt.  ihies  nnt  diffi-r  fntm  ilmt 
nf  t]\(}  granulating  surfaces  of  bum8  nnd  scalds  from  fire,  boilinjc^  water, 
or  steam. 

Front •  Btle,—T\\id  effect  of  prolonged  and  extreme  cold  upon  the 
aniuuil  tissues  is  to  cause  ooolusiun  of  the  capillaries,  loss  uf  sensa- 
tiou,  and  <lealh  hy  gangrene.  The  trratment  is  t((  altempl  a  gTiulual 
restoration  of  t!ie  eirrulari<»n  by  friction  in  n  low  teini>enitiire.  A 
part  of  the  body  bonumlwd  by  cold  should  never  lie  submitted  sud- 
denly to  a  high  lemfjerature,  but  should  l»e  bathed  and  mbbtnl  in  snow 
or  cold  water,  the  temjM'ratare  of  whicli  is  slowly  elevatwl.  When 
f^ingrene  resnlt«i,  amputntion  is  demanded  after  the  line  of  demarkation 
id  establisho<L 

Ji^runclt.  —  A  boil  is  a  clrcum8crilMj<l  inllanimarion,  conmuMU-ing 
usually  in  the  hair  follicles  and  sebaceous  glan<is,  and  extending  to  the 
subcutaneous  tissues,  iu  which  it  nuvy  at  times  originate.  The  chief 
cAuse  is  liirher  a  traumatic  or  idiojtuihic  inOainmation  In  the  i;landulnr 
apparatus  of  the  skin,  and  tlie  am;st  of  the  nutrition  of  the  part  by 
obstructiijn  of  the  capLUurie.s  by  pressure  fr«?m  without  or  by  erabc»lism 
or  thrombosis  from  within.  The  intlammation  spreads  to  the  surround- 
ing  tissue.-*,  and  localized  ^au^rene  ensries.  Boils  (jccur  very  frequently 
during  the  history  of  certain  diseases,  uj*  diabetcji  mellitus,  tuberciUosia, 
scrofula,  deraiigements  of  nutrition,  etc. 

The  diaf^nosis  is  not  diffictilt,  being  chiefly  between  cjirbuncle  and  the 
localized  necrosis  in  certain  forms  of  sj'philitic  gumma  of  the  skin. 
From  carbuncle  it  may  be  differentiated  by  the  more  acute  inflammatory 
pnjcess  of  the  furuucle,  the  siagle  point  of  suppuration,  the  well-detiniHl 
limit  of  the  redness,  and  the  acute  character  of  the  |Hiin.  In  carbuncle 
the  inflammation  extends  more  widely  and  deeper,  the  induration  is 
greater,  there  are  several  points  of  su]>punition,  and  the  febrile  symptoms 
mon\  appmciable.  The  syjihililic  lesions  will  Iw  n'Cogniz4!d  tnmx  the 
history  of  the  disease.  Tlie  inalment  looks  ti>  on  early  relief  from 
tension  in  the  integument,  and  the  separation  and  discharge  of  the  slough 
and  pus.  Incision  should  be  poi-formed  at  once.  The  judicious  iirte  of 
cocaine  hyp<.>dermically  will  prevent  pain,  and  much  sulferiug  will  he 
avoided  by  prompt  action.  The  application  of  ooIcL  or  heiit  is  at  tim4>fl 
naefol.  Poultices  am  almost  iinivei-ssilly  empUiyed  to  soften  the  skin  and 
hasten  the  discharge  of  the  dead  tissue,  it  is  a  waste  of  rime  lo  wait  for 
so  slow  a  process.  After  incision  a  warm,  moist  sublimate  flaxsee<l  poul- 
tice or  dressitig  should  l>e  applied,  and  continued  nntil  a  cure  is  eff«?cted. 

The  constitutional  treatment  should  !>e  directe<l  to  the  correction  of 
any  existing  dyscrasia.  The  preparations  of  iron  and  mercury  are,  in 
my  opinion,  the  best  geneml  remeilies.  Tonics,  good  food,  regulation  of 
the  alimentaiy  appanitus,  ami  good  hy^ene,  are  esstiutiai.  Sulphide  of 
calrJum,  gr.  Vn  '**  \-  three  or  four  times  a  day  ;  arsenic  the  iodi<ie.s  cod- 
liver  oil,  with  the  hypophosphites  of  lime  and  sod{^  are  among  the 
remedies  most  recommended. 
T 
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Card  uncle. —Thin  disease — which,  as  Prof.  A.  R.  Robinfton  *  remarks, 
TiflH  been  misnnmefl  ** anthrax" — is  characterized  by  an  indnmmatoiy 
process  (if  a  low  order,  involving  chiefly  the  skin  and  the  connective  tis- 
sues iuinindialely  beneath  it.  and  in  wnne  iustauces  extending  into  the 
deeper  organs.  Ciirbuncle  is  n  disease  of  nuilnnhntion.  The  process  is 
akin  to  that  of  furuncle,  thonj^h  indicative  of  a  more  depraved  condition 
of  the  tissues.  The  c^iuse  is  capillary  thrnnii)osis  or  embolism  and  subse- 
quent inAanimation  spreading  frijm  the  necrotic  focus.  Gangrene  always 
oocurN,  and  the  iutlamed  area  breaktt  down  in  several  places,  giving  dis- 
chai:g<^  to  pus  nsunlly  in  small  <juiintity,  ils  well  as  to  dead  tissue.  It  is  apt 
to  occur  oA  a  complication  of  the  same  diseases  with  which  furuncles  are 
»ncn— diabetes  mellitus,  tulH'reuIo.sis,  sci-ofula,  etc.  It  is  aj>t  to  (tccur  In 
parts  of  the  cronomy  snbjecle*!  to  moir  than  onlinaiy  Irritation,  as  the 
back  of  the  neck,  wliere  the  collar  presses,  and  in  the  gluteal  region. 

The  si/mptif/ns  of  tliis  affection  ai-e  a  sense  of  malaise,  loss  of  appetite, 
headache,  fever,  vai-ying  in  intensity,  which  is  followed  by  or  arcom- 
jNinied  with  a  deep-seated  and  severe  ]^in  in  and  about  the  local  cxpi-e»- 
.sicm  of  the  disease.  The  akin  ut  this  point  becomes  tense,  injected, 
doughy  to  the  tonch,  throbbing  and  painful ;  the  epidermis  hecomeH 
lifted  at  various  spots  in  the  intlumed  area,  vesicles  form,  localized  gan- 
grene occurs,  and  the  dead  matter  sloughs  uway.  Not  infrequently  the 
nei'rtitic  process  rapidly  extends  thivmgh  the  areolar  tissue  beneath  the 
skin  some  time  before  the  integument  breaks  down.  The  extent  of 
necrosis  varies  under  different  conditions,  and  may  1k>  general  or  limiled. 
Th(!  <v>nstituttonnl  symptoms  are  determined  by  the  amotmt  of  Bepti<! 
Hbsorpti<m  and  the  <legrce  of  pain  experienced. 

The  i>rocess  of  repair  is  by  grnnuhirion,  the  development  of  an  em- 
bryonic tissue  which  advances  frr^m  the  sides  and  bottom  of  the  cavity 
an  the  slough  is  carried  away.  As  to  the  length  of  time  carbuncle  may 
last,  nothing  positive  can  be  stated.  Vsually  fiom  three  to  seven  weeks ; 
at  times,  when  the  process  is  subacute,  several  montlts. 

The  prufffiosin  deiwnds  upon  tho  condition  of  the  patient,  the  age, 
the  location  and  f>xlent  of  the  legion,  and  the  ability  of  the  capillaries 
and  lymphatics  to  resist  septic  absorption.  Occurring  in  diaWtes  or  any 
dangerous  malady,  it  hastens  a  fatal  issue.  Situated  M\)nn  tlie  face,  the 
gravity  of  the  prognosis  is  increased.  This  is  in  great  part  due  to  the 
intense  pain  which  follows  an  invasion  of  that  part  of  the  body  in  whidi 
tho  trifacial  nerve  is  distributetk  When  located  on  the  thorax,  tlio 
pleura  may  beconm  involved,  thereby  causing  a  grave  c(»niptic;jiiipn. 

The  treatment  should  look  to  the  immediate  improvement  of  the 
patient's  vitality  by  all  available  means.  The  local  treatment  should  bo 
directed  to  the  relief  of  tensi<m,  the  an>'st  of  the  invasion,  and  the  dis- 
charge of  septic  matter. 

The  <inly  ]K)ssibIe  objection  to  early  and  free  incision  is  lifpmorrhage, 
and  the  openitur  has  only  to  decide  Iwtween  the  danger  of  sepsis  fnmi 
delayed  drainage  on  the  ime  hand,  and  that  of  hiss  of  blo<Kl  on  the  other. 
To  my  mind,  tlie  f«ir  (►f  lurmonhage  is  unfounded,  and  slionid  not  cause 
a  delay  in  making  the  incisions.     The  patient  should  be  una?.slhetized. 


•  "Mannal  f>f  Dermatology,"  1884- 


UT-CIERS. 


99 


and  the  indnrated  mass  incised  well  down  to  the  borUnn  in  several  direc- 
tions. Crucial  cuts,  or  several  parallel  inrisious,  or  lines  radiatioff  from 
the  cenl«r,  may  be  made  as  the  lL>cation  and  size  of  tlie  carlmnde  may 
indicate.  If  undoruiittinp  lias  been  extensive,  drdin:i^e-tul»e-3  should  lie 
employed.  H.-pnuHThape  may  ho  controlled  by  parkins  with  sublimnte 
luze.  Tlie  after-treatment  should  be  hot  ur  waiTu,  sublimate-gauze 
Iressin^  applied  loosely,  and  covennl  in  with  prol^'Ctive  ox-  oU-eilk. 
P(>ulii('«'.s,  if  enipKiyi^d,  should  be  nmde  with  sublimate  solution,  as  hens 
tofore  directed. 

Ulcers. — An  ulcer  is  the  result  of  molecular  death  in  the  lnte;Qrunient 
or  mucous  membrane,  and  the  underlyijtg  areolar  or  submucous  tissue. 
Th«  process  of  necnjbiosis  mayut  times  extend  below  the  deep  fu-sciu. 
Of  wliattuer  variety,  an  ulcer  is  caused  by  n  faibin^  fif  nutiition  in  the 
part,  affecteil.  The  arrest  of  nutrition  nuiy  hv,  locid,  as  in  the  ulcer  of 
chancmid  ur  with  a  varicose  condition  oE  the  veins,  or  constJtutitma),  ns 
In  the  late  manifpstjitions  of  syphilis,  in  scorhntiis,  etc.  Orcnrrin^  with 
a  dyscrasin,  uh-ers  aiv  even  then  more  apt  to  occur  in  ports  of  the  body 
subjected  to  ahnormal  interference  with  the  circulation. 

Specific  ulcers  will  l>e  consideivd  with  the  diseases  of  which  they 
form  a  part.     Ulcers  may  be  diviiled  int«t  two  clinical  groups— the  ajcfive 
and  indolent.     In  one,  the  material  for  repair  is  in  exc^iss ;  in  the  other, 
it  is  dtificient.     The  most  frequent  seat  of  ulcer  is  upon  the  anterior 
as^teci,  of  the  tibia  at  Its  middle  and  lower  jKiriions. 
I     They  occur  almost  always  in  the  aged,  and  chiefly 
\  {     among  the  jmorly  frtl  and  laboring  classes,  where  the 

erect  posture  is  of  necessity  mninta)ne<l  for  many  suc- 
cessive houirs.  Varicosities  of  the  veins  of  the  lower 
extremities  must  lie  put  down  as  the  most  comumn 
non-si)ecili<^  cause  cif  ulcers. 

The  irminicht  of  ulcers  must  be  directed  to  the 
cause  of  the  tissue  destruction.  In  varicosities  the  in- 
tegrity of  the  circulation  should  l>e  resttired  by  sup- 
IH)rlipg  the  vesHcIs  by  mt^hanical  means,  or  relieving 
the  overpressure  by  position.  For  the  former  the  elas- 
tic stocking,  properly  adjusted,  is  invalualile.  Mar- 
tin's ela.stic  bandage  Is  an  excellent  apiuimtus,  but  re- 
quires considerable  cnro  in  Its  even  and  skillfn!  appli- 
cation. \\'hen  neither  of  these  methods  is  available, 
pressure  may  be  successfully  employed  by  means  of 
tlanne.1  or  muslin  l>andag<ui.  An  elevated  position  of 
the  foot  and  leg  should  Ih*  maintained  in  all  ulcers  of 
the  lower  extremities. 

An  indole^it  ulcer  demands  stimiUatton.  This  may 
be  effected  by  the  oakum-di-essing.  Soft,  clean  oakum 
should  be  well  soaked  in  1  to  3,tKJ0  sublimate,  squeezed 
out,  laid  over  the  ulcer,  and  held  well  in  place  by  a 
roller.  It  should  l>e  changed  every  throe  or  four  days. 
Fio.  i£ji.  Sublimate  gauze  is  also  an  elficient  stimulating  dress- 
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ing.  Kirher  ot  these  methods  shouhl  take  the  place  of  the  old  practice 
of  bumlni;?  such  ulcers  with  escUarotics.  Snp|>ortiiig  the  edges  of  the 
sore  Willi  well-adjusted  Htrip.s  of  diachylon  pla-stcr  is  also  a  romitn'nd:ilde 
practice.  The  strips  should  be  cnt  about  tliree  fotirths  of  an  inch  wide, 
and  crossed  in  a  spiral  manner  (Fig.  153). 

Irritable  tilrers  require  rest  and  soothing  applications.  lodoform- 
vaseline  ointment  ( 3  j  to  5  j  i  will  be  found  of  value.  It  should  be  applied 
on  Roft  can  ton- dun  nel  or  lint,  and  not  strapiMfd  down  tightly.  The  con- 
stitutional treatment  of  ail  jKitienfs  suffeiing  from  ulcers  is  of  first  im- 
portance. 

Ganrjrene  la  death  of  a  part  of  the  body  fr<im  the  gnidual  or  sudden 
arrest  <.>f  its  nutrition.  It  is  usually  applied  to  the  process  of  mortifica- 
tion in  the  softer  stmctui-es.  The  analogous  condition  of  bone  is  called 
n-ecToiiif.  Animal  tissues  have  two  modes  of  dying— the  one  is  molef'U- 
laVy  or  death  by  granular  metamorphosis,  in  which  no  trace  of  the  ana- 
tomical or  histological  pioperties  of  the  tissuos  r<'Uiaiiis;  the  other  ts 
death  in  bulk,  in  which,  all.)iouj<h  the  tissue's  deprived  of  life  undergo 
rapid  decomposition  and  ultimate  disintegnition,  they  retain  for  a  time 
something  <tf  their  original  form.  It  is  to  denote  this  last  variety  of  tis- 
sue-death that  the  term  (fauffrene  is  erapl<iye<i. 

There  are  three  varieties — namely,  the  antfe^  ormoUt;  the  chr&nlc, 
itniUj  or  dry,'  and  the  contagious,  phagrdrnk;  or  Jiofpital  gangi*ene. 

Acute  Gangrtne. — The  chief  cause  uf  moist  gtmgrene  is  the  sudden 
ubstructiou  of  the  afferent  or  efferent  vessels  of  a  jiart.  Wlii'ther  the 
artery  is  alone  occluded,  as  by  an  embolus,  llie  ligature,  <)r  an  accidental 
solution  of  its  continuity  ;  or  wliethr^r  the  venous  current  is  anvsted 
while  the  artery  is  permeable ;  or  whether  the  arrest  in  both  systems  U 
simultaneous,  as  by  the  constriction  of  a  finger  with  a  ring,  or  in  the  case 
of  a  straugulaled  ht^rnia— the  pnrt  beyond  the  lesion  is  charged  with 
blood  whinh.  arrested  in  its  flow,  losfis  its  vitality  and  tak&s  an  early  part 
in  the  work  of  decomposition  which  ensues. 

When  an  artery  is  obliterated,  the  vitality  of  the  tissues  on  the  periph- 
ei-al  side  of  the  oeclnsiou  depends  upon  the  integrity  of  tlu^  collateral  cir- 
culation. If  the  occlusion  is  gradual,  the  enlargement  of  the  collateral 
branches  is  usually  sufficient  to  carry  the  neceswiry  supply  of  blood. 
There  is  scarcely  a  point  in  the  arterial  system  where  a  collateral  route 
may  not  be  e8tai>Ii8hed,  provided  the  process  of  obliteration  is  not 
too  sudden,  and  the  blimd  has  not,  l)y  reason  of  ronsrilulinmil  dis- 
turbance, been  deprivcfl  of  its  nutritive  properties.  When  theso  condi- 
tions do  not  prevail,  mortification  ensues  with  a  rayiidity  pn>]>o]tionate 
to  the  partial  or  total  arn?st  of  nutrition.  Pallor  is  rhe  immediaie  and 
earliest  symptom  of  arterial  obstruction,  followed  by  coldness  of  the 
skin,  and  pain,  which  is  usually  not  acute.  Bt?ginning  in  the  parts 
farthest  :-emovefl  from  the  heart,  the  phenomena  of  death  extend  toward 
the  center  until  the  border-line  is  reached  between  the  living  and  dying 
tissues.  ( 'ongest ii.'U  and  swelling  are  not  marked  fesitiires  of  arterial 
gangrene.  The  normal  coutnictility  of  t\w  tissues,  an  elevated  fiosition, 
and  the  influem»  of  the  retum  current  in  veins  with  wliich  tliose  of  the 
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I>art  involved  oommiinicat'e,  tend  to  empty  tlie  vessels  beyond  the  8eat 
uf  uhsti'uction.  Of  necesaity«  however,  a  coUKidemble  quantity  of  bloucl 
remains,  and  when  its  Hnw  is  nrresl+'d  its  functi'm  is  last,  and  itselpmcnts 
join  in  the  genend  tlecom position  wliieh  ensues.  In  the  putrefiictive 
process,  gases,  notably  sulphuretted  hydrogen  and  those  resulting  from 
dei;omiK(sition  of  the  fatty  tissue,  are  evolved,  and  the  eoloring- matter  of 
the  l)K>u<L  is  libtJL-ateil.  Myosin,  the  ulb{imijiou»  prin('i])le  of  miisrU*, 
coagulates,  giving  a  temporarj*  sense  of  rigidity,  nnd  the  Benim  which 
remained  in  the  vessels  undergoes  Inmsudsitiun,  and  is  genei-ally  dis- 
tributed amoug  the  ti.ssuea.  Cutaueous  sfusibiiity  is  soon  lost,  and  the 
momentary  pallor  gives  way  to  a  grayish  hue,  whirh  deepens  into  a 
greenish  blar-k  color.  Though  not  so  marked  as  in  the  eondition  residr- 
ing  from  venous  occlusiun,  the  skin  and  siilxiutaneous  tissues  become 
inliltnited  wilh  fluid  and  gases,  giving  a  doughy  feel  upon  pressui'ef  and 
at  times  the  peculiar  craekling  of  emphysem:i.  Serum  and  hydrogen,  in 
the  effort  t<i  escax»e,  may  at  vjirii>us  jMiints  U;  caught  under  the  imjH-r- 
vious  epidermis,  which  is  lifted  up  into  blisters.  In  resisting  gangrene, 
certain  tissues  retain  their  anatomical  features  longer  than  utbei's.  Bone 
and  tendon  are  slow  to  dituippenr,  iind  at  times  the  artej^es  will  resLst 
destrnclive  change,  when  the  tissues  tlu-ough  which  they  pass  hare  been 
entirely  destroyed. 

In  a  case  which  recently  came  under  my  observation,  through  the 
courtesy  of  Prof.  Fluhrer,  at  Mouut  ^iiiai  Hospital,  iu  which  gangrene 
was  induced  by  a  plaster- of -Paris  dressing  (a])ptied  in  another  iustitu- 
Uon  for  siipp(ts<Hl  fracture  of  the  humerus),  niortiticatiou  wns  pr«^sent 
fii-st  iu  the  thumb  and  the  tip  of  the  index-finger,  giiidually  invoU-ing 
the  other  lingers  and  the  back  of  the  hand  to  the  carpus;,  where  the  pro- 
cess seemed  arrested  in  an  apiKtnmt  line  <if  demarkation  in  the  integu- 
ment. The  gangrene  continued,  however,  beneath  the  sidn,  involving 
the  extensor  muscles,  which,  after  amputation  above  the  elbow,  were 
found  to  have  entirely  disai)pe:uTd,  while  much  of  the  integument  over 
them  retained  its  vitality.  When  once  inaugurated,  mortification  extrntis 
to  a  point  where  nutritive  changes  in  the  tissues  are  sufficiently  active  to 
resist  death.  The  irritation  of  the  dead  tissues  produces  infijimmaticm 
and  the  formation  of  a  zone  of  embryonic  tissue  between  the  living  and 
dead  stmctures.  The  line  between  this  embryonic  zone  and  the  black- 
ened slough  is  called  the  Um  of  demarkation. 

The  line  of  demarkation  is,  as  a  nde,  irregular  in  extent.  A\'hen  a 
part  hn-s  Iwen  coustrictcd  imtil  deatli  ensues,  the  Hue  of  separation  may 
be  a  well-detined  circumference;  but  in  arterial  occlusion  this  is  a  rare 
exception. 

Following  the  phenomena  above  detailed,  rapid  putrefactive  changes 
ocoar;  the  soft  parts  drop  away  in  offensive  sloughs,  leaving  the  bone 
projecting  from  the  stump  of  this  natural  ampuiation. 

The  .symptoms  of  gangrene  from  re/wt/Jt  obstruction  diflei-  iu  some 
essential  features  fr<im  m<irtitication  afti-r  rt?7er/V;/ tH'clusion. 

Engorgement  is  more  marked,  since  the  cardinc  anil  nrterinl  Pnn-es  ore 
at  work  in  packing  the  tissues  beyond  the  obstruction  with  blood.    Tlie 
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skin  is  of  a  purplish  hue  from  the  start,  pain  is  intense,  and  the  swelling 
groat,  and,  until  coagiilatioD  is  accomplished^  there  is  a  sense  of  throb- 
hin<;  in  (he  iiffected  jKirt.  There  is  at  fii-st  an  elevation  of  temperature. 
which,  however,  is  of  Hhort  dunLlinn.  Blisters  are  more  nunn^i-ous,  and 
putrefaction  occnrs  more  rapidly. 

G9nfj:rpnp  from  combined  arterial  and  venous  orrlnsion  has  its  type 
in  a  sti-ingolated  hernia,  or  in  mortification  of  a  linger  wliich  ha;*  been 
constricted  by  a  ring.  In  this  variety,  arrest  of  the  circulation  and  cu- 
agulutiuii  iif  the  blood  aitt  nu>ri*  :ibrnpt.  The  iinnaining  features  of 
this  form  of  mortiticatiun  do  not  differ  materially  from  those  heretofore 
desttribed. 

Treatment  of  MoUt  Camp-etie. — When  an  artery  is  obstructed,  the 
first  indication  is  to  n^move  the  obstruction.  Failing  in  this,  to  promote 
the  establishment  of  a  collateral  ciivulation,  and  to  maintain  the  tempera- 
ture of  the  part  affected.  The  jiosition  of  the  limb  should  be  such  that 
pressure  up(m  the  stiiictures  thi'uugh  which  the  anastomolie  branched 
run  should  be  avoided.  Oittou  Iwtling  should  l>e  airefully  wnipjial 
ulKiut  the  imrt  to  tho  thickness  of  seveml  inches,  and  oil-silk  or  rubber- 
tissue  protective  wrapped  around  this.  No  pressure  by  bandsi^es  should 
be  employed.  The  api>lifatiou  of  hut  water,  directly  or  by  bottles,  is 
to  be  deprecated,  for  htait  is  now  known  to  produce  capillary  contraction. 
The  extremity  may  be  slightly  lowered,  in  order  to  invite  the  flow  of 
blood,  although  care  should  be  taken  to  prevent  obstruction  of  the  veins. 

While  these  Ivcal  measures  are  being  adopted,  certain  constitutional 
remedies  may  Jw  indicjiled.  Tliesf?  relate  primarily  to  (rardlac  stimula- 
tion, opium  to  relieve  jMiin  iind  palliatx^  shoi'k,  and  to  an  early  improve- 
ment in  the  nutritive  quality  of  the  blood ;  the  administration  of  alcohol 
and  beef -juice,  and  the  careful  combination  of  those  articles  of  food  which 
ai-e  acceptable  to  the  patient,  and  are  known  to  be  rich  in  nitrogen.  Any 
intercurrent  disease  or  complication  will  indicate  a  moditication  of  the 
treatment  to  suit  the  emergency.  As  death  progresses  and  the  sloughing 
begins,  all  stnictures  which  can  be  removed  easily  and  without  pain 
should  be  cut  away  with  dressing  forceps  and  scissors.  Iodoform,  freely 
sprinkled  oviir  the  sloughs,  will  prove  a  good  deodorizer,  or  the  de-ail  i)art 
may  be  kept  wrapi>ed  in  sublimate  gauze,  wMiked  in  1  to  fi(K)  wjluiinn, 
and  kept  moist  by  protecti%*e.  When  the  line  of  demnrkation  is  formed, 
sublimate  gauze  (1  to  l,(K)o)  may  be  laid  around  this  lo<'ality,  to  guard 
against  septic  absorption. 

Ha^morrluige  is  rare  in  this  variety  of  gangrene,  yet  when  it  does  occur 
it  demands  the  ligature  or  compression. 

The  treatment  of  gangrene  where  the  vein  alone  is  obstructed,  in 
which,  as  has  been  stiite*!,  the  condition  of  engorgement  is  extreme, 
demajifls  the  elevation  of  the  part  in  order  to  facilitate  the  escape  of 
blood  through  the  venous  channels.  The  tension  of  the  port  may  at 
times  demand  incisions  through  the  deep  fascia.  The  same  precautions 
as  to  temperature  must  be  taken  here.  The  constitntional  treatment  will 
be  less  sliinularing,  yet  siipjKirting,  and  the  local  management  of  the 
dead  part  will  Int  the  same  as  given. 
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When  all  the  vesaelHiir*^  aiibjwted  to  pressure,  it  is  essential  to  relievo 
the  constri^rion  as  esirty  as  i>ossihIe.  However,  the  vitality  nf  an  or^n 
seemingly  dead  slitniUl  not  !«■  desjiaii-ei;!  of,  since  i-estomtion  of  function 
after  prolongetl  slrangulation  is  occasionally  witneased.  When,  as  in 
phlegmonous  or  other  IniluniniatioD,  the  tension  is  so  extreme  that  gan- 
grene  is  threatened  by  pressnre  of  the  exudation  ii]><in  the  rupillaries  or 
lai^er  vessels,  free  incisions  should  be  made-,  pamllel  with  the  general 
direction  of  (he  vessels,  and  of  sufBeient  depth  and  number  to  relieve  the 
tension.  When,  na  in  thri'iilene*!  jjan^ivne  of  a  (inj^r,  tlie  swelling  la 
severe,  increasing,  as  it  does,  the  tension  of  the  opgran  and  its  own  destruc- 
tion, incisions  are  also  demanded,  and  may  prevent  moitification  before 
the  constricting;  body  is  removed. 

Chjfmuu  Sfrnilf,  or  I>r//  fMrit/rette.—Vry  gangrene  may  occur  in  any 
period  of  life.  Although  chiMren  and  adults  are  CHscasionally  attaoketi, 
it  is  in  (he  vast,  majority  of  cases  a  disease  of  the  aged  ;  hence  it  is  called 
senih  gangrene. 

Calcareous  degenenition  of  the  arteries,  which  is  ^ren  aa  a  cause  of 
senile  gangrene,  is  of  itself  a  result  of  general  impairment  of  nutrition  ; 
and  it  is  to  this  failure  of  the  heart  to  foive  the  jti-oper  quantity  and 
quality  of  blood  to  the  tisisues  that  we  must  look  for  the  cause  of  this 
disease. 

With  a  eirtMilnting  fluid  so  dofir-ient  in  nutrition,  and  a  heart  so 
crippled  in  ils  action  that  its  function  is  illy  |>errorme<l,  it  is  not  difliciUt 
to  understand  that  the  i>ressure  of  a  shoe,  a  contusion  of  the  foot,  or  the 
lodgment  of  atheromatous  or  calcareous  particles  in  the  terminal  arte- 
rioles or  capillaries,  would  piwipitate  a  morbid  process,  scarcely  awaiting 
even  an  accident  for  its  inauguration. 

^yi/tpfom^. — In  many  ca.ses  of  dry  gangrene  there  is  no  history  of  an 
injury.  Sympluras  uf  C(»nsLitutional  debility  from  geuenil  imjuiimient 
of  nutrition  ustmlly  ]>recetle  the  local  expiwision  of  the  diseaise.  The 
lower  extremities  are  most  frequently  affected.  Tlie  pjitient  suffera  at 
times  fnim  coldness  of  the  hands  and  feet.  Shooting  pains  are  not  infj-e- 
quently  felt,  and  cramps  occur  in  the  ranscles  of  the  feet  and  calf  of  the 
leg.  In  exceptional  cases  there  are  none  of  the  above  premonitory  symp- 
toms, the  tii-st  indicatitm  being  the  ai»peamnce  of  a  brown  or  Mark  dis- 
coloration on  the  foot  or  toe,  or  an  insigniticant  excoriation  may  Iw  the 
starting-point  of  the  morbid  process. 

From  this  the  disease  travels  in  tlie  directitm  of  the  heart  with  vary- 
ing rapidity.  If  the  condition  of  ana*mia  is  extreme,  there  will  be  no 
intlamraatorydlscoloration  in  front  of  the  advancing  line  of  mortification, 
the  skin  changing  from  its  norma!  jiale  color  into  the  black,  dead  hue  of 
the  niumuiitied  part,  Tlie  putrescent  odor  of  w<'t  gangrene  is  absent, 
and,  instead  of  the  swollen,  doughy  uppeuninne  of  acute  mortllirntion, 
the  jMirt  iuv<>Ived  bei-onifs  hard  and  shriveled.  The  man-h  of  (he  dlnen-so 
is  comparatively  slow,  and  not  infrequently  death  fiMm  exhaustion 
ensnes  before  the  line  of  demarkatton  is  form(^.  In  exceptional  instances 
the  disease  confines  \imA(  to  the  toes,  or  anterior  part  of  the  foot. 

Treatment.— The  part  affected  should  at  once  be  enveloped  in  cotton- 
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batting  and  oilnUk  or  protective,  and  placed  in  a  position  comiiHtent  with 
the  romfort  of  the  patient.  No  (Jiwnitive  prcK'^diin?  is  jiisrifinhli^  nntil  a 
well-deiined  line  of  donmrkution  is  cstahlished,  unlass  septic  absorption 
occurs  to  threaten  the  safety  of  the  patient.  'Hie  most  important  treat- 
ment is  directed  to  the  nutrition  of  the  individual  and  the  increased 
>igor  of  the  heart.  Opium,  to  relieve  jmuu,  is  as  much  of  a  necessity  as 
stimulant.s  and  f(MMl. 

VoniagiouH,  Phagedenic^  or  Hospital  Gan^renje. — Although  tliia  dis- 
ease occiu-s  most  fpetiuently  in  hospitals  crowded  with  w(nmde<i,  where 
vontilalion  antl  dniiuajfi^  atx;  ddicicnt^  ins|jin<:e.s  aw  riHHjrded  of  oiithreaks 
where  the  most  careful  sanitary  regulations  had  been  enforced.  No 
season  of  the  year  offei*8  an  immunity  from  its  ravages,  although  a  warm, 
moiat  atmosphere  is  most  favorable  to  its  developnu-nt.  It  is  intensely 
conta^ous.  The  inoculation  may  be  effected  not  only  through  iustrii- 
ments  H(Minge-s,  dn'ssinirs,  or  llie  hands  of  tli«  attenilants,  but  through 
the  medium  of  the  atmosphere.  As  to  its  iufectious  character  there 
exists  a  diffei-ence  of  opinion.  It  is  held  by  observers  equally  competent 
and  experienced  that  an  abrasion  is  essential  to  tlie  introduction  of  the 
distMisc,  and,  on  the  other  hand,  that  it  mny  result  from  inhalation  of  the 
germs,  tbe  vesicle  and  ulcer  appearing  as  a  local  expression  of  the  sys- 
temic infection.  The  epidemics  of  phagedenic  gangrene  may  vary  in 
severity.  Ai>pearing  in  a  malignant  form,  it  suffers  no  wonnd  to  estra^te, 
while  less  frequently  only  isohited  ciwcs  may  occur.  AViuIe  a  lieidthy 
condition  of  t}ie  individual  will  fnv<»ra  re<'(iv»Ty  from  the  pffccts  of  this 
malady,  it  affords  no  exemption  from  its  inoculation  upon  the  wounded 
surface.  It  may  be  ingrafted  upon  any  form  of  abrasion,  at  any  stage  in 
the  process  of  repaii-. 

Sr/mpimns.^Thii  effects  of  this  disease  may  be  studied  as  local  and 
eomtUulional. 

When  a  recent  puncture,  or  fresh  and  minute  abrasion,  is  attacked, 
the  fii-st  symptoms  are  the  fomintion  of  a  vesicle  and  the  appearance  of  a 
limited  zone  of  re<ineHS  at  its  Itjuse,  Tlie  rupture  of  the  vesicle  gives 
escape  to  a  thin,  serous  fluid,  and  the  excoriatfil  base;  becomes  covered 
with  a  gniyish  mold.  The  infected  part  becomes  pninfnl  and  swollen, 
and,  if  the  disease  Is  not  immediately  arrested  in  its  pr<lgP(^ss.  a  rapid 
dissolution  of  the  tissues  ensues.  The  skin  breaks  down,  leaving  pre- 
cipitoiLs  margins  in  the  diseased  area.  The  underiying  tissues  are 
deati'oyed  nuu^e  rapidly  than  the  integument,  wliii^h  fn'tpiently  l)ecomcs 
undermined  to  such  an  extent  that,  if  repeated  cjireful  explorations  are 
nttl  made,  the  true  condition  of  tlie  part  mny  escape  observation. 

If  at  tlie  time  of  inoculation  the  wound  is  covered  with  a  granulating 
surface,  it  will  be  observed  that  at  various  points  the  granulation -tissue 
loses  its  florid  color,  becomi^s  pale,  and  this  pallor  is  immediately  followed 
by  tJie  appeanmr-e  of  a  grayish-hlaek  mold,  which  nipidly  spn'ads  over 
the  entire  wound.  The  nomuil  secretion  gives  way  to  a  dirty,  watery 
disehai^.  The  odor  emanating  from  the  gangrenous  sore  is  ejccee<Ungly 
offensive  and  peculiar. 

The  constitutional  symptoms  are  those  of  acute  septicaemia,  and  are 
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wbolly  dependent  upon  the  absorption  of  poisonons  material  at  the  seat 
of  the  disease— headache,  pain  in  the  part  affected,  irregwlar  febrile 
niovemeut,  ht^tic  Huffiision,  followed  by  i-idd  pcrsjtmition,  rapid  and 
weak  piilsf*,  and,  lis  the  malady  progresses,  preat  priistratinn,  diar- 
rha'a,  delirium,  and  death,  which  results  nsually  in  from  one  to  three 
weeks. 

Proffnosif!. — (Jnco  the  drend  and  Hcourpe  of  civil  as  wfll  ns  militiiry 
haspitals,  contagions  gangrene,  in  the  achievement  of  modern  snrgerj*, 
has  taken  its  place  ns  a  complication  of  a  wmind  annoying  and  pain- 
ful rather  than  dangerous  to  the  life  of  the  individual.  A  fatal  termina- 
tion may  ensue  when  tlie  wound  is  contiguous  to  important  vessels, 
wheit!  btemorrhage  may  occur,  (ntUer  from  de.ath  of  thp  tissues  from 
gangrene,  or  their  destructiiin  by  causli(»  in  the  effort  to  an\^Ht  the  dis- 
ease. The  prognosis  may  also  be  grave  when,  from  the  nature  of  ihe 
Injury,  Ihe  deejier  portions  of  the  slough  can  not  be  reafdunl,  and  drain- 
age secured.  Under  aucb  conditions  death  is  apt  to  ensue  fr<>m  septic 
absor]>tion, 

TVeatitient. — In  the  j>erfect  application  of  aseptic  metho<ls  it  is  not 
possible  for  hospital  gangrene  to  occur.  The  prophylactic  lix-atment  is 
the  investment  of  all  wounds  with  sublimate  or  other  a^ptiu  gamui 
dressings.  Ah  soon  as  a  wuund  is  attacked  \^ith  gangrene  it  should 
b*)  mojiped  with  pun^  bromine  or  undibited  nitric  acid.  Care  should  be 
taken  not  to  allow  the  escharolic  to  run  over  and  burn  Ihe  uuinvade<l 
skin.  If  the  neigkl>oring  integument  U  protecte<l  with  vaseline  this  acci- 
dent may  be  prevented.  If  the  disease  has  been  in  i)rogress  for  one  or 
two  days,  and  the  wound  i»  covered  In  wiih  the  pulpy  moid  peculiar  to 
this  malady,  Ihe  entire  wound  should  be  scrape<l  out  with  a  Volkniann's 
spoon,  and  (he  acid  or  bromine  thoroughly  applied.  AVhen  the  skin 
has  been  undermined,  or  the  deei>er  tissues^  as  Ihe  muscles,  involved,  free 
incisions  should  be  nuide  in  ortler  to  expos4>  every  portion  of  the  diseased 
tissue  to  the  action  of  the  caustic.  After  this  a  ping  of  iodoform  ganze 
should  be  laid  in  the  bottom  of  the  wound,  and  a  pile  of  loose  sublimate 
game  (1  to  1,(»(X>)  added  to  this.  AVhere  a  penetrating  wound,  as  a  bullet 
or  puncture,  has  becume  infected  under  conditions  that  will  not  permit 
incision,  Ihe  entire  track  of  wounded  tissue  must  be  subjected  to  ifae 
process  of  caulerizjition  and  disinfection.  In  oi-der  to  accomplish  this, 
the  opening  or  oj>enings  of  the  wound  may  be  enlarged,  the  cavity  scraped 
thoroughly  with  sponges  fastened  to  holders,  and  then  the  entin;  track 
inundated  with  bmniinc.  Kther  should  be  adndnlstercd  to  relieve  the 
pain  of  the  applications,  and  opium  afterward. 

The  constitutional  treatment  hx»ks  to  the  nourishment  of  the  p;itient. 
StimulaniH  are  indicateti,  and,  in  order  tu  facilitate  prompt  assindla- 
tion,  peptonized  footis  are  of  great  value.  In  this,  as  in  other  diseases 
where  it  is  essi'iitial  to  incrensi''  tlie  penenil  nutrition  by  ailificial  means, 
I  have  found  the  following  methwl  of  administration  invalualile : 

On  one  day,  three  times  in  twenty-foar  hours,  one  tat)leiqio<mful  of  a 
fifty-x*er-cent,  eniulsion  of  rod-liver  oil,  the  dose  to  contain  one  grain 
each  of  hypophosphite  of  lime  and  soda.    On  the  second  day,  thirty 
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to  forty  minims  of  the  elixir  of  iron,  quinine,  and  strychnine ;  and  on 
the  third  day,  one  tablespoonful  of  Wyeth's  beef,  iron,  and  wine. 
Alternating  in  this  manner,  these  remedies  are  tolerated  for  a  longer 
time  and  pi-oduce  a  better  result  than  when  one  article  is  administered 
day  after  day. 

The  sanitary  management  of  a  case  is  of  the  greatest  importance. 
Isolation  of  the  cases  attacked,  and  the  immediate  removal  of  other 
patients  from  the  same  ward,  tent,  or  locality,  is  urgent.  All  instru- 
ments should  be  disinfected  in  10-per-cent  carbolic-acid  solution,  or 
boiled  for  one  hour,  and  all  sponges,  dressings,  etc.,  instantly  burned. 
The  floor,  walls,  and  ceiling  of  a  hospital-ward  in  which  a  case  of  phage- 
denic gangrene  has  occurred  should  be  washed  and  irrigated  with  1  to 
1,000  sublimate  solution,  and  the  mattresses  burned. 


CILAPTER  Vm. 


AMI'irTATfOSS. 


As  nmpntjxtion  is  the  complete  separation  of  any  projecting  organ  or 
member  fmm  the  body.  WhiJo  the  term  ma)*  bo  applied  to  openitioiw 
in  uhicli  the  breast.,  jtenis,  scrotum,  cervix  urpri,  etc.,  are  out  away,  by 
long  usage  ami  coraimm  consent  it  is  nuw  restricted  to  removal  of  the 
extremities  or  their  subdivisions. 

An  um]iuliitio3i  may  Imj  accidental^  aa  when  a  limb  is  torn,  rut,  or 
crushed  off  l»y  ainchinery ;  iialurnl^  when,  as  in  wnih*  gan;;rt(ni'  from 
gradual  failure  of  the  heart.,  or  pathological  changes  in  the  arteries,  tho 
dtiwl  portion  is  aepanited  at  the  line  of  deraarkation  ;  or  surgical^  when 
scientifically  perfonncd. 

When  in  an  amputation  the  line  of  section  is  through  the  substance 
of  the  bone,  the  operation  b  said  to  be  in  cohtlnuiit/,  and  when  through 
an  articulation,  in  contiguity.  The  removal  of  a  part  which  is  useless  or 
deformed,  lUe  presence  of  which,  however,  does  not  threaten  the  life  of 
the  individual,  is  cjdled  an  amjmtatitm  of  expediency  ;  under  niiiro  ui;gtmt 
conditions,  the  operation  is  one  of  necesnity.  Amputations  f»f  necessity 
are  further  subdivided  into  those  after  <icci4enl  and  those  after  disease. 

la  amputations  after  accident,  the  period  ia  which  the  operation  may 
he  perfonne<l  is  divide<l  into  the  imyn^diate,  primary,  and  secondary. 
An  immpdiate  amputation  is  done  during  the  prevalence  of  slitick,  and 
nsnally  within  from  two  to  six  hours  after  the  receipt  of  tlie  injury  neces- 
sitalinj;  the  oiwration  ;  primary,  after  reaction  from  shock,  and  ttefore 
iuthimmation  i;*  established — twually  within  twenty-four  liDurs  afbT  the 
injury ;  secondary,  when  performed  after  Ihiii  limit,  antl  during  the  preva- 
lence of  inflammation. 

The  danger  of  death  after  amputation  depends  oliiefly  upon  the 
character  of  the  injury,  and  the  location  of  the  lino  of  section.  The 
prognosis  bf^eomes  jjmve  in  pn»iMirti<)n  t<»  the  extuiustiou  of  the  patient 
as  a  result  of  hicmoiThage,  shock,  sepsis,  or  of  any  dj'-scrusia  or  inter- 
current disease. 

As  to  the  lin^  of  neHinn,  there  are  practically  no  exceptions  to  the 
law  that  the  rate  of  mortality  is  proportionate  to  the  diameter  of  the  iMirt 
divided  and  the  ]iroximity  of  the  section  to  the  trunk.  Thus,  amputa- 
tions of  the  lower  extremity  are  more  fatal  than  tlK*ae  of  the  upper,  those 
of  the  hip  more  fatal  than  through  the  nnddle  and  lower  third  or  through 
the  leg,  while  tho  same  comparison  h(d(Ls  good  from  the  shoulder  out. 
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As  to  the  age  of  the  patient,  it  may  be  said  that  the  death-rate  gradu- 
ally increases  with  each  decade  of  life. 

Operations  of  expedieifcy.  when  pi-operly  performed,  may  be  consid* 
en!(l  as  practically  fi^ee  frtjiu  danger,  for  the  reasum*  thai  the  general  con- 
dition of  the  i)atient  is  good,  and  the  section  through  clean  and  healthy 
tissues.  Amputations  after  nmi-malignnid  disease^  such  as  destructive 
iirthrilia  and  ixstetiis,  are  comparatively  free  from  danger,  pmvided  that 
general  sepsiH  and  <-4)nHequent  exhanstion  have  not  orcurreil  prior  to  the 
operation.  Ampntations  necessitated  hy  malijarnant  neoplasms  are  espe- 
cially dangerous  only  In  proportion  to  the  degree  of  malignancy  in  the 
tumor,  together  with  the  general  deterioration  of  the  tissues  as  a  result  of 
the.  prevailing  cacliexia. 

Amputations  after  accident  arc  most  fatal,  and  the  statistics  show  that 
primary  operations  are,  iu  general,  more  dangerous  than  those  done  in 
the  secondai-y  perit)d. 

Lastly,  the  vnluo  of  the  bloodless  operation,  toother  with  the  safety 
from  inflammation  and  sepsis,  wliich  a  thorough  knowledge  and  prac- 
tice of  the  antiseptic  method  guarantees,  can  not  be  overestimated  in 
diminishing  tlm  death-rate  after  amputation.  The  employnieut  of  Es- 
manih's  baniliigf,  the  deligjition  of  Ihe  vesselH,  Ihe  use  of  sublimate 
irrigation,  and  the  permanent  antiseptic  dressings,  have  been  heretofore 
described. 

Amputations  are  much  less  frequent  now  than  formerly,  and  there  is 
little  doubt  that,  in  the  present  rapid  advance  in  the  science  of  snigery, 
and  tiie  gi'eiiter  perfcRliou  in  its  art,  Ihe  time  is  not  far  reuKived  when 
nmputation.s  for  other  cause  than  gangrene  will  be  r<impai-atively  rare. 
To  the  consummation  of  this  hope  tlie  education  of  the  laity  becomes  the 
first  duty  of  the  ]miirlilir)rier.  Vory  few  <leformit)eH  would  lead  to  the 
necessity  of  amputation  if  in  their  incipienry  the  sen*ires  of  a  skillful 
surgeon  were  obtained.  And  this  is  equally  true  of  those  lesions  of  the 
joints  and  bones  for  which  the  necessity  of  ampntation  woidd  be  excep- 
tional if.  at  the  earliest  symptoms  of  disease,  the  propver  treatment  were 
instituted.  Even  when,  from  neglect,  extensive  necrosis  or  destnictive 
arthritis  shall  have  ocmrrod,  exseotitms  of  tlie  difttsuwd  tis.sues  should 
always  be  pivfen-ed  to  amputation,  nolnithstnnding  the  shortening  which 
may  rwuU,  for  a  stiff  joint  and  a  short  lind).  cajjable  of  even  limited 
motion  and  iMidy  support  or  functicm,  is  far  better  than  the  most  perfect 
prothetic  apparatus. 

Malignant  or  non-malignant  neoplasms  often  unnecessarily  lead  to 
amputation  when  an  early  and  wide  excision  of  the  growth  would  in 
gnsit  probability  have  iirre.sted  the  disease  and  saved  the  limb.  In  cases 
even  of  duiihtful  diagnitsis,  in  the  wirlier  days  of  the  aitpearance  of  the 
tumor,  the  benefit  of  the  doubt  should  l>e  given  to  the  ultimate  safety  of 
the  part,  and  tin*  knifn  freely  use<l. 

As  to  tlie  pniprit'ty  of  jxTforming  an  immediate  ampntation  after  In- 
jury, it  is  exceedingly  questionable.  The  conditions  which  would  justify 
this  practice  will  rarely  prevail.  E^'en  primary  opt^rations  should  be 
exceptional  in  this  age  when  the  value  of  drainage  Is  so  fully  appreciated. 
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and  the  danger  of  sejwis  (liminishm!  hy  thn  faiiliful  cmplo^-inent  of  that 
cleanliness  which  is  found  in  the  antistiptic  method. 

In  extpnsire  larerations  of  the  soft  jwrts  iind  fnictnre  of  heme,  the 
iiidicatioQS  in  treatment  entitled  to  the  first  consideration  may  l)e  stated 
as  being :  arrest  uf  hffimorrhage  by  the  catgut  Ugatnre  or  dutwt  pressure, 
thrun^h  drainage,  iiHloforni  and  suhlimat^f  dres.sJnpK,  tixatinn  of  the  part 
— nsually  in  an  elevated  swing  (Fif;^.  7,  114,  UH)— with  constant  irrign- 
ttou  us  a  last  resort.  If,  despite  all  these  precantions,  septiciemia  sh<^>iil<l 
mrcur,  or  gangrene  result,  amputation  is  necessitated. 

The  rti-st  general  law  in  pei-forming  nn  ampntntinn  is  thiir  no  more  of 
the  member  should  be  cut  away  than  is  absolutely  essential  tw  the  safety 
of  the  patient.  Any  exception  to  this  rule  will  be  given  along  with  the 
special  amputation  to  which  it  may  apply. 

White  it  is  always  desirable  to  make  nn  amputation  wound  through 
heulthy  tissues,  ibis  should  not  be  done  at  the  expense  of  the  part  in- 
vnlved,  for  flaps  nmdo  llirough  inflamed  tissues  luwil  rejulily  ennugh,  and 
otfern<i  element  of  danger  to  the  life  fif  the  pal  lent  when  ])rnperly  ilniined. 

Method  of  Operating.— In  making  an  amputation,  no  matter  what 
lape  the  incisicms  may  take,  rlic  i>oint  of  first  imjiortance  is.  ihal  the 
ift  parts  which  are  lo  form  the  covering  or  hoo<l  for  the  bone  shall  be 
long  enough  to  l>e  free  from  tension  after  the  sutures  are  adjusted  and 
the  divssiiig  completed.  It  is  always  wiser  to  err  on  the  safe  side,  and 
make  the  Haps  u  little  too  lung  than  too  short,  for  it  is  a  simple  matter  to 
trim  them  <lown  to  the  proper  length.  In  duiug  this,  some  allowance 
must  always  Iw  made  for  the  lutditionnl  retmotion  whirh  occurs  uft^^r  the 
l4iurniqiiet  is  removed  and  consciousness  is  restored. 

The  direction  of  the  line  of  incision,  and  the  shape  of  the  cnff  or  flaps, 
will  depend  in  part  upon  the  shape  of  the  limb  at  the  point  of  section,  as 
well  as  the  condition  of  the  soft  tissues  from  which  the  covering  is  to  be 
made. 

While  the  rule  just  given — namely,  to  have  plenty  of  !hip— is  essen- 
tial, it  is  s<!3rcely  of  less  importance  to  gimnl  against  all  interference 
with  the  nutrition  of  the  integument  which  covei-s  in  the  stump.  To 
this  end  rough  Imndling,  and  the  em])lnyment  of  strong  und  irritat- 
ing solutions,  should  be  avitided.  In  general,  that  flap  will  unite 
most  readily,  and  prf>ve  most  satisfactory,  in  the  formation  of  which 
the  normal  relation  of  the  skin  to  the  subcutaneous  soft  tissues  is 
least  disturbtfd. 

It  is  always  pi'efeial)le  to  divide  the  skin,  muscles,  vessels,  and  other 
soft  tissneJt  squartsly  acniss,  ami  not  obliquely,  as  must  of  necessity  be 
done  in  foTTuing  Haps  by  rrnnsfixion.  The  sofiiJ-Jfap  method  is  ap]ilicu- 
ble  to  most  amptiiations  in  putieuts  of  sliglit  muscular  devfKijiment,  iind 
with  little  or  oo  sab<uilaneous  areolar  tissue,  for  a  closely  dissected  skin- 
fiap  in  (his  class  of  ca-w^s  is  objectionable,  on  acconnt  of  the  danger  of 
sloughing.  When  the  soft  tissues  at  the  line  of  section  are  very  thick, 
and  when  the  integument  is  well  guarded  by  a  fair  quantity  of  under- 
lying fat,  the  solid  llap  "ill  I>h  found  object i(»iuibli',  and  flaps  composed 
of  skin  and  the  subcutuueoiui  tissues,  down  to  the  deep  fascia,  prefer- 
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able.  Tlie  clrciilar  skin-Jlap,  or  some  modification  of  this  method,  will 
be  found,  in  general,  most  useful  and  satisfiictory. 

The  methods  of  amputating  an  extremity  may  thenifore  iMt:  First, 
solid  Jiap^  ciiniposed  «f  all  llie  soft  lissues  li£teU  from  the  i>erio8tenm ; 
second,  skin-Jlap^  composed  of  the  intetgument  and  the  Babcutaneoos 
tissue,  do\Tn  to  the  deep  fascia  ;  thii'd,  mixed  fiap^  composed  of  skin  on 
one  side,  and  of  all  the  soft  tissues  on  tlie  other. 

Flaps  composed  of  the  integument,  together  witli  all  the  nnderlyin;^ 
soft  tissues,  may  be  made  by  the  dixMdur  method,  forming  a  single  cuff, 
or  by  the  double-beveled  flap,  made  by  transfixion  and  cutting  from 
within  out,  or  by  cutting  directly  down  fnmi  the  surface. 

Cirimiar  ihlid  Mup,  with  Perpfttdicular  Slit — First  Mefbod. — Suit- 
posing  that  the  section  is  through  thi>  right  huniprus,  at  the  junction  of 
the  middle  and  lower  thirds.  pn)copd  as  follows:  Place  the  patient  so 
that  the  member  to  be  removed  projects  well  over  the  edge  of  the  table. 
Envelojj  the  rest  of  the  bi)dy  with  necessary  wnips,  and  rover  all  in  with 
rubber  cloth,  so  arranged  that  the  irrigating  fluid  will  not  reach  any  por- 
tion but  the  ai-rn.  If  folded  properly  into  a  trough-shape,  the  solution 
will  l>e  condueted  into  a  \essel  beside  the  table.  Tlie  entire  liand  and 
arm  should  be  washed  with  soap  and  water,  cleanly  shaveij  for  six  iuches 
above  and  below  the  Hue  of  section,  and  in  succession  washed  with  sul- 
phuric ether  and  a  solution  (if  cornisive  sublimate  {1  tf>  S.(XX)),  If  any 
hillamed  or  su])pnrating  surfaces  am  exijosed,  close  to  the  line  of  am- 
putation, these  should  l>e  irrigated  with  sublimate,  and  thoroughly 
scraped  out  and  again  irrigated,  after  the  Esmarch  bandage  has  been 
applied.  Towels  wet  in  warm  (1  to  3.00(1)  suiiliuuite  solution  are  now 
wrapped  about  the  hand,  forearm,  and  arm,  the  extremity  elevated,  in 
order  to  facilitate  giiivitation  of  blood  toward  the  (tenter,  and  the 
Kumurch  bandage  tightly  applied,  from  the  tinger-tips  to  the  axilla.  As 
so(m  as  tho  constrirling  1>and  is  secut-tnl  at  or  close  to  the  axilla,  the 
bandage  beyond  is  removal,  and  all  exjwsed  i>art3  not  in  the  Held  of 
operatif»n  covered  with  fresh,  warm  sublimate  towels.  The  assignment 
of  positions  about  the  table  are  shown  in  Fig.  154.  The  operator  stands 
so  that  the  non-preferred  baud  (usually  the  left)  grasps  the  member 
between  the  line  of  section  and  the  trunk,  and  thus  stoailying  the  tis.'sues, 
the  instruments  are  used  by  the  right  hand.  The  frist  nhsistant  stands 
where  he  eau  most  easily  reach  the  wound,  for  purjioses  of  sponging, 
n'Imcling  (laps  etc. ;  the  serond  is  placed  directly  between  tlie  ojjenitor 
and  the  instrumenr-cmys;  the  (hird  attends  to  \\w  amesthctir,  holding 
the  cone  so  that  the  expired  air  and  ether  vapor  will  not  annoy  the  opera- 
tor; i\w  fourth  holds  the  meuiber  to  l>e  removed,  grasping  the  elbow  with 
his  left  hand,  and  the  wrist  and  foreana  with  the  right ;  the  JiJ'tk  attends 
to  the  irrigator ;  the  sixth  and  srrfffith  are  intrusted  with  the  spongea,  one 
of  whom  liolds  in  one  h.'ind  a  bn-sin  of  freshly  squePKed  <int  siwngeN,  and 
in  the  other  a  second  luisin  for  those  which  have  become  soiled  or  bloody. 
Both  should  be  wiihin  easy  reach  of  the  first  a.<islstiint  The  duty  of  the 
seventh  as-sistant  is  chiefly  to  rinse  the  sponges,  procure  fresh  towels,  etc. 
When  possible,  it  is  always  cimvenient  to  have  two  extra  orderlies  or 
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nurses — one  for  waiting  upon  the  aaieatlietizer,  aud  the  utlier  fur  purposes 
of  general  utility. 

Ofieration— First  ^feOiod.—VCUh  tlic  left  hand  slide  the  skin  towanl 
the  shoulder,  and  at  a  point  suffidencly  below  the  line  of  secliun  through 
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the  hnne  U\  iiffnrtl  iimplo  novf^rin;;  ("aomelhirif?  nmrK  thiin  fine  lialf  tlie 
diameter  of  the  linih,  measured  whfre  the  saw  is  to  bt*  applie<l),  make  a 
circular  cut  around  the  meml>er,  dividinf^  the  skin  and  eulwutaneous  fat 
down  to  the  deep  fascia  (Fiif.  JGo).  The  upper  luarifiD  of  this  wound  is 
retracted  to«  an!  Ihi-  body  as  far  as  x«'ssible,  aud,  at  Ihib  line  of  relrattion, 


Fio.  IMl— Clreulftr  iacuioD  thrtvgg'b  tbe  ikla. 


with  the  same  knife  (a  good  nwdpel  is  preferable)  ent  all  the  remnlninjE; 
f*oft  tissues  .squiLfi'ly  down  tti  llie  periosteum  (Fig.  l.TC).  An  incision  is 
next  mode,  pjirallfl  with  the  axis  of  the  humerus,  <in  the  outer  (or  non- 
vnacnlar)  side  of  the  arm,  dividing  overythinp:  to  the  perio?tenm,  and 
extending  up  to  the  jjoint  where  the  bone  is  to  be  sawn  through  (I''^g. 
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157).    With  a  dry  dissector  (the  handle  of  the  scalpel  will  usually  saffioe) 
— only  using  a  sharp  instrument  where  necessary— lift  the  tissues  closely 


^ 


l>'io.  166.— Tbe  aamo,  continued  down  to  the  bone. 


from  the  periosteum  until  the  solid  cuff  can  be  folded  back  (without 
over-traction  or  bruising)  sufficiently  to  expose  the  bone  at  the  point  of 


Fio.  Iff.— Lot^tudiiiHl  inciuDD. 


section.    A  towel  moistened  in  1  to  3,000  sublimate  (or  a  split  retractor) 
is  now  wrapped  about  the  cuS  or  flap  and  the  bone,  so  that  the  tissues 


which  compose  the  flap  may  not  be  braised  or  torn  by  the  saw,  and  at 
the  same  time  be  protected  from  having  the  bone-dust  scattered  over 
the  cut  surface  (Fig.  158). 
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Tn  applying  the  saw,  it  h  best  to  place  the  center  of  this  instniment 
against  the  bone  rIoho  up  to  the  relmrtor,  alwuya  holding^  Us  blade  in 
siu'h  ivhuion  l<i  Ihe  bone  that  the  sawn  aurfiiwr  will  be  ])eri>eiiiUruhir 
In  the  axis  of  the  bune.  A  few  short  H'mkes  will  suffice  to  cut  a  irenoh  rpr 
hold  for  the  saw,  which  may  then  Ixt  more  rapidly  uhwL  The  upenitor 
steadies  the  niemlwr  wirh  his  left  hand  on  the  centml  side  of  tlie  wound, 
while  the  assistant  hiilds  the  extremity.  As  the  se<rrion  is  abcmr  being 
completed,  he  is  directe^l  to  e«aae  all  traetion,  simply  supporting  the 
weight  of  (he  limb,  and  thus  splintering  may  be  avoided.  The  last  few 
Btn3ke8  of  the  saw  should  lie  lightly  and  eitrefnlly  mutle,  to  avutd  the  same 
aorident.  The  retractor  is  allowed  to  remain  after  the  iKme  is  divided 
and  the  amputated  part  rBmorad,  and  until,  with  a  bone-cutter  or  carti- 
•knife,  the  rireumferenceof  the  nut  surface  is  smoothed  and  rounded 
In  doing  this,  the  force  applied  should  always  1k^  toward  the  center 
of  the  bone,  to  prevent  stripping  up  the  periosteum  or  splintering. 

The  practice  of  dissecting  a  periosteal  cuff,  at  one  time  recommended 
for  the  pur]K)!te  of  covering  over  the-  end  of  the  boue,  is  now  justly 
abandoned.  While  it  suceee<led  in  stime  instances,  in  many  il  gave  rise 
to  gr»«t  annityjince,  necessitating  a  S)?r<ind  ojM^nition  on  account  of  ex- 
oatosis  or  necixjsLs.  The  retractor  is  now  removed,  the  sttimp  irrig-.ited, 
and  the  surface  then  thoroughly  dried  with  sponges,  srt  that  the  veasela 
may  be  secured.  The  larger  arteries  and  veins  may  he  readily  found, 
and  the  ends  seized  with  the  forceps.  All  the  rissuea  should  be  care- 
fully 8tripi>ed  from  these  by  a  blunt  instrument  (grooved  director), 
and,  when  the  catgut  is  thus  apjilied,  the  operaior  is  sure  that  no  nerve- 
tissue  is  caught  aloug  with  (he  vessel.  For  the  larger  vessels  the  double 
or  friction  loop  (Kig.  1 13)  should  bi*  emjiloj-ed  ;  the  single  knot  wiU  suffice 
for  the  smaller.  When  ligatures  have  been  applied  to  all  the  vessels 
which  can  be  rec4^nixed  by  the  eye,  other  ''bleeding  i^ints^  may  be 
discovered  by  grasping  the  limb  a  few  inches  alx)ve  the  line  of  section 
and  then  forcing  out  the  small  qnantity  of  hhxKl  which  remains  after 
Esmarchs  bandage.  As  it  (Mmes  ont  over  the  cut  surface,  its  point  of 
exit  may  be  caught  up  liy  the  broad-jawed  forw^ps,  and  in  doing  this 
it  is  usually  necessary  to  pick  uj)  a  small  bit  of  whatever  tissue  may 
be  immediately  about  the  ve.ssel.  In  lying  a  cntgnt  thn^id  artmnd 
these  vessel.s,  the  hwtp  should  Iw  tightened  uixin  the  jaws  of  the  instru- 
ment on  the  slope  nearest  the  point,  for  as  it  is  further  tightened  it 
grasps  the  metal  closely  and  slides  over  the  end,  including  no  tissue 
but  thai  already  in  the  giTis]>or  the  force|)s.  Having  pitH-eedeil  thus  far, 
the  stum])  being  elevate<l,  the  wound  should  !»;  tilled  with  clean  warm 
fljionges,  rovere<l  with  stddiniat^  towels,  and  timily  coini)reH.sed  by  the 
op<'rator  while  the  lussistanr  i-emoves  the  tuurnitiuet.  After  waiting  two 
or  three  minutes  for  the  vessels  lo  iill,  one  by  one  the  sponges  ore  oaje- 
fnlly  removed,  and  any  bleeding  poinr.s  caught  with  the  foireps.  When 
these  shall  have  been  tiixl,  the  wound  should  again  be  1ioode<l  with  warm 
1  to  3,000  subliniate,  packed  nith  sponges  well  squeezed  out,  the  whole 
covered  in  with  sublimate  towels,  and  binianinil  compression,  employed 
for  tivo  minutes,  when  it  will  be  seen  that  all  bleeding  has  pnictically 
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ceased.  The  general  oozing,  especially  that  from  the  end  of  the  bone, 
may  be  controlled  by  pressure  and  position  after  the  sutures  are  applied. 
In  seu-ing  up  the  cufF,  alternate  deep  and  siiiwrficial  sutures  ahotiM  be 
employed ;  the  former,  about  half  an  inch  apart,  should  eutiT  the  skin 
from  one  half  to  three  fourths  of  an  inch  frtmi  the  edge  nf  the  wound, 
pass  about  the  same  riepth  through  all  the  tissues,  and  emerge  at  the 
same  distanee  from  the  wonnd  on  the  opposite  side.  The  intervening 
row  should  be  half  way  between  the  deeper  sutures,  and  aliniild  be  intro- 
thircd  to  a  dr']>tli  of  (me  fourth  of  an  hirh.  In  tying  the  sutures  the 
double  or  friction  knot  should  be  emph>ycd  for  the  firet  loop,  for  this 
holds  and  keei>s  the  edges  from  separating  while  the  second  knot  is  being 
tied.  Ttie  knots  should  be  kept  to  one  side  of  the  line  of  apposition.  A 
considerable  degiee  of  care  is  es.sential  in  bringing  the  edges  nitrely  and 
accurately  in  apposition,  for  if  the  skin  is  infolded  and  the  epidermal 
surf:u-e.s  brought  in  contatit,  Imd  union  will  n\stilt,  am]  the  same  is  true 
if  any  of  the  subcntaneous  tissues  prvjcct  between  the  edges.  As 
the  threads  are  being  tightened,  infolding  may  be  obviated  by  lifihiig 
the  edges  with  a  grooved  director,  while  the  same  Instrument  may  be 
employed  t^»  push  any  projocring  fat  or  other  tissues  back  tinder  the 
skin.  In  tying  the  knots,  tlie  degree  of  traction  should  just  be  suffi- 
cient to  bring  the  plane  surfaces  of  the  wound  togerher  without  wrink- 
ling. The  di-ainage-tubes  should  be  inserted  as  the  wound  is  being 
closed,  and  Hlmuld  he  nunuTous  enough  to  drain  Ilie  i-ulF  at  uU  points. 
In  clean  amputations  Neuber's  bouedrains  should  always  be  used.  In 
cutting  through  inlhimed  or  infiltmled  tissues,  the  rubber  tubes  are  safer. 
If  (as  is  preferablt;}  tlie  stump  is  kept  elevated  after  the  operation,  it 
will  be  necessaiy  to  bring  at  least  one  of  the  tubes  out  at  the  upper  end 
of  the  longitudinal  incision,  while  another  may  prr>ject  at  the  tip  of  tlie 
Hturu]).  No  matter  what  style  of  tlap  Ls  used,  the  tubes  should  always 
load  from  the  deepi?sl:  portion  of  the  wonnd,  and  have  exit  at  such, 
declination  that  the  free  outflow  of  al]  fluids  will  take  ]>Iace  into  the  dress- 
ings. A  sjifety-piu  should  be  passed  Ihnjugh  <ine  side  (tf  Ibe  tubo  to 
prevent  its  being  pre-s-sed  into  the  wound  by  the  bandaging,  or  a  suture 
may  serve  to  hold  it  in  position.  The  nozzle  of  the  irrigator  should  now 
be  introduced  into  one  of  the  tubes  and  the  cuff  floode<l  until  the  water 
runs  out  clear  and  until  the  entire  flap  has  been  well  distended.  The 
exceiis  of  the  solution  is  stiueezed  out,  a  stri[>  oC  iodofurnii/AHL  gauze  is 
wound  around  the  tubes  (not  (tbstracting  their  caliber),  and  carried  along 
the  line  of  ai>proximation,  extending  aixnit  three  fourths  of  an  inch  on 
either  side.  Or  a  narrow  jtiece  of  disinfected  protective  may  be  snbstl- 
tnted  as  a  covering  for  the  line  of  sutures.  TIte  stump  is  now  wiped  off 
with  sponges  and  immediately  envek)i)ed  with  sublimate  gauze  In  the 
thickness  of  about  one  inch.  This  should  be  applied  in  hiyei-s,  starting 
fnnu  wi'll  above  the  end  of  the  stump,  by  (virrying  a  layur  an>und  ihw 
limh,  and  folhiwing  this  with  u  .second,  which  overlaps  the  rti-st  aUmt 
twfi  inches,  and  so  on  nntil  tlie  last  layer  projects  well  beyond  the  end  nf 
the  stump.  Over  the  end  a  large,  thick  sheet  of  gauze  is  laid.  A 
layer  of  absorbent  cottuu,  about  one  inch  thick,  is  now  wrapped  around 
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and  over  tho  oml,  nnd  this  envRlu[)eil  hy  a  larjre  sheet  of  rublK-r-tissiie 
pnitootivo.  A  poller  is  enrrit'd  over  nil  to  liold  the  dreasln^  in  jjlace.  and 
toniakerntnpressinnmiffinVnt  to  arrest  oozinc  I(  is  impossible  [iisiiy  bow 
much  pressure  ahouUl  l)e  employed,  sinc-e  I  his  knowledffe  can  only  come 
from  ]>raclice,  but  the  bandage  shonld  Iw  fairly  tight.  Over-pressure  at 
the  tip  should  l>e  avoided.  esiMfrially  where  the  llap  folds  dijwnon  the 
end  of  the  bone.  As  the  last  bnndnpo  is  Ijeinn  ftjiplitHl,  a  short  splint, 
the  end  of  whieh  projeets  a  I'onple  of  inches  beyimd  the  stump,  hIiouM 
be  inserted.  Thia  steadies  the  limb,  and  is  useful  in  keepiui;  the  stump 
elevated,  especially  when  an  ampntation  i.s  made  near  the  trunk.  If  the 
last  roller  is  made  wet  Ijefore  being  applied,  it  will  be  less  liable  to  sMp. 

Such  a  dressing,  under  the  strict  antiseptic  method,  Is  not  usually 
remtived  Wfore  the  tenth  or  twentieth  day.  and  in  the  majority  of  cases 
where  nn  amputation  is  made  through  comparatively  he-althy  tissues  a 
single  dressing  is  sufficient.  The  indi<-alious  for  its  removal  are  hmmor- 
rhage  of  an  iilnmiing  natun>,  gmit  pain,  high  febrile  movement  (not 
counting  the  reiictionary  fever  whii^h  follows  within  twenty-four  houre 
after  the  operation),  and  excessive  discharge  beyond  the  zone  of  anti- 
sepsis, with  ile('omj)osiiion. 

Urdinarj-  bleeding  may  be  controlled  and  permanently  arrested  by  an 
extra  tiglit  ri)ller,  or  Esmarch  bandage,  loosely  applied  for  an  liour  or 
two.  A  rise  in  the  temjiemture  of  102*  to  103°  on  the  second  day,  or 
later,  su^^ts  i&Hammation  and  sepsis.  Lastly,  when  the  serum  or  fluids 
from  the  stum])  seep  under  the  dUvsaing  and  decimiiuise,  the  changi*  is 
necessitated  on  account  of  the  odni*.  When  a  new  di-essing is  mad<^  the 
same  aniiseptie  precautions  should  be  employed. 

Second  MHhod—Ob/ique  Solid  Flaps  by  Transfixion. — Seize  the  arm 
with  the  left  hand  so  that,  ns  all  the  soft  (issues  are  pinched  up  on  its 
anterior  aspect,  the  thnmb  and  index-finger  on  opjiosite  aiders  will  Iw  jnst 
above  the  point  at  which  it  lias  beim  dtwided  to  divide  the  bone.  The 
point  of  a  long  knifi'-  is  pushed  from  the  outer  side  (right  arm)  horizon- 
tally down  until  It  impinges  upon  the  center  of  the  bone;  the  handle  is 
depressed,  the  point  grazes  over  the  bone,  the  handle  is  now  elevated,  and 


V^ 


^ 


fiu.  Ii9.—ilakkig  itp*  by  tnuoflxion. 


the  point  made  to  project  exactly  opposite  and  on  the  same  plane  with  the 
point  of  ent  nince  I  Fig.  l.'JO),  By  a  long  sowing  movement  the  knife  is  made 
to  cut  directly  along  the  bone  until  witluu  from  one  half  to  one  inch  of  the 
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limit  of  the  flap,  when  it  ih  ttin]eil  rather  abruptly  out,  shaping  a  blunt, 
rounded  flap.  This  is  hehl  back  by  the  operator's  left  hand,  the  point  of 
the  knife  is  insiunated  between  the  muscles  and  the  bone,  is  made  to 
^lide  aUmg  the  poBleriur  surface  of  the  boue,  and  t<i  come  out  at  or  very 
neap  the  periosteum  on  the  opposite  side,  A  second  symmetrical  flap  is 
made  in  the  same  way  as  the  first,  Tlio  retractor  is  applied,  and  the 
operation  and  dressing  completed  ;is  before. 

In  making  an  amputation  by  transfixion,  it  is  nsuaUy  adviiied  to  out 
the  non-vascular  flap  tir^t;  bttt,  with  a  safe  toiimiquet  applied,  this  pre- 
<9iutioii  is  iinniHiessary. 

Third  Method — Obliq^ue  Solid  Flftps^  by  cutting  from  the  Surface. — 
Cutting  from  the  surface  toward  the  bone,  the  first  cresoentic  ini-ision  out- 
lines one  flap  and  go^  down  to  the  deep  fas<;ia  (Fig.  160).    After  the  skis 


% 
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».  ita— Obllfiue  ulld  llopa,  mide  bj-  onttinK  dovnwkrd  from  tlw  tJcuL 


retracts,  the  muscles  and  remaining  soft  tissues  are  divided  from  its  edge 
obliquely  down  to  the  point  of  section  through  the  bone.  The  oppt>site 
flap  is  ma<le  In  the  same  manner,  and  tlie  operation  completed  as  before. 


Skin '  Ftaps  —  Cireiilar^  Modified  CiTcidar,  0ml,  Double  CrescetUiCt 

and  Double  Jieclangular. 

Find  Methad—CirculuT.SeUtTe  commencing  the  incision,  grasp  the 
arm  firmly  near  the  line  of  incision,  and  slide  the  integument  upward  as 
far  as  it  will  go.  In  iloing  this  operation,  a  good  scalpel  is  preferable  to 
the  long  knife.  The  incision  sliould  go  straight  down  lo  the  fascia  which 
covers  the  muscles,  and  directly  around  the  limb  by  successive  strokes  with 
the  scalpel,  so  that  the  mdius  of  the  circle  described  will  be  at  an  angle  of 
00*  with  tlie  axis  of  the  humerus  (Fig.  ](il  a).  VVhen  this  is  completed, 
catuh  the  edge  of  the  flap  with  a  mouse-tooth  diiiisecting-foroeps,  put  the 
connective  tissues  which  attat^h  it  to  the  fascia  about  the  muscles  on  the 
strett^h  by  pulling  the  skin  uinvard,  and  with  well-directed  stixjkes  or 
touches  with  the  point  of  the  kiiife,  which  should  i>P  kept  from  woundio]^ 
the  skin,  raise  the  flaji  thi"oughout  the  entire  circumference  of  the  wound. 
As  this  di.'isecTion  |)ro<'<N;'d»,  the  loosened  sleeve  of  integument  may  be 
rolled  up  until  the  point  where  the  mn.scles  and  boue  are  to  l»e  divided  is 
reached  (Fig.  llil  b).  Just  at  the  margin  of  the  reflected  flap  the  soft  tis- 
sues are  now  divided  straight  down  to  the  boae,  the  line  of  section  being 
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perpendicular  to  the  axis  of  the  limb.    The  periostonm  shtmld  next  be 
cut  through  in  the  circumference  of  tlie  Inme  where  the  saw  is  to  enter. 


a 


Tta.  in.— {Modldod  (hwn  Ennoh.) 


\ 


Second  MrtJi/id — Modified  Circjilar.— When,  on  account  of  the  largo 
diameter  of  (he  member,  the  flap  requires  to  be  disse<;ted  up  for  more 
than  two  inches,  the  foregoing  method  may  l>e  modified  by  a  perpen- 
dicular incLsion  through  to  the  muscles.  This  renders  the  dissection 
more  rapid. 

T^tTd  Method — Oral.^lt  not  infrequently  occurs  that  the  condition 
of  the  sijft  ]mrls  near  the  line  of  amputation  will  not  permit  of  an  incision 
directly  around  the  limb  without  a  too  great  sacrifice  of  the  member. 
Under  such  circumstances,  an  oral  or  elliptical  incision  may  be  made, 
and  in  this  way  integument  enough  secured  to  cover  in  the  stump.  The 
longitudinal  slit  may  be  added  to  this  ojjenttiim. 

FourUt  Method^Dotdile.  Crescentic. — The  circular  operation  may  be 
further  modified  by  making  two  crescentic  skin-flaps  of  equal  siw,  the 


^^ 


Pta.  l«t.— (After  Esnurok.) 


bases  of  these  being  at  the  line  of  section  of  mu.scle  and  bone.  The  same 
precautions  as  given  above  are  necessary  to  secure  enough  integument 
to  form  a  hood  for  the  atuujp  (1^.  102). 
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F<f(k  Mfifho^'— Double  Jtecian{rulnr.—T\m  ^\rsi  step  la  to^o)lroand 
the  limb  jnst  as  if  a  cjroiilai*  operation  were  intentlwl.  Tins  Ijcin;;  done, 
two  inci.si(>»s.  one  ou  either  siide  and  exactly  opposite  to  enrh  otlier,  are 
made  pcrp(?ndiculur  to  llie  ciirulur  cut,  and  extending  np  the  Iitn]>  to  a 
point  on  a  level  with  the  line  of  section  through  the  muscles  and  bone 
(Pip.  16a).    The  two  flaps  are  now  dissetted  up  to  this  line^  and  the 
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amputation  completed  as  before.  The  commendable  features  of  thia 
pniretlun^  are  the  rapidity  with  which  it  may  be  accomplished,  the  nmull 
degree  of  violence  inflieled  in  nuinipulatinj;  the  fl:i])s,  and  the  ivadinesa 
with  whirh  n  stump  is  <lniint!(l  wUeu  the  proximal  angles  uf  the  lateral 
incisi<jns  are  used  as  oiitlets  for  the  tiibca. 

Mixed  Flnptt,  comp<ised  of  integument  alone  on  one  side  and  of  all 
the  saft  tissues  on  the  other,  are  the  least  commendable  of  all  meth- 
ods. Tlie  pmiH'r  apjwsitJon  of  surfaces  so  uneven  U  difficult.  AVhea 
from  any  cause  this  operati(m  is  julopteii,  caix^  must  be  taken  lo  give 
pro]»er  support  to  the  heavy  solid  flap  to  prevent  drawing  n|mn  the 
autunw. 

licHum^.—  Xn  thin  and  emaciattnl  aubjerts  the  «o//V/ flaps  should  Ik- 
prefenvd  to  the  nkin  flajis.  for  the  reasons  that  the  nutrition  of  the  skin 
is  least  disturbed  by  this  metliod.  In  limbs  of  Ini^e  diameter  and  a 
goodly  quantity  of  sulicntaneous  tissue,  the  skin-tlajrs  »re  preferable, 
since  a  euvering  under  such  conditions  can  be  obtained  with  less  saerilice 
in  tliff  length  of  the  bone.  Of  the  solid  HapK.  the  circular  mclhod  is 
better  than  the  oblique,  since  it  divides  nil  the  tissues  sqTiarely.  In 
making  oblique  tlaps,  translixion  is  better  than  cutling  from  without 
inward.  Of  the  skin-Haps,  the  circular  iiicLsion  should  be  preferred  to 
the  other  methods  where  the  limb  is  not  very  large  ;  tlie  double  rectan- 
gular tlaps  where  the  stump  is  to  be  elevated  and  thex^e  is  a  lai^ge  siirfaoe 
to  drain. 

Open.  MfJkf)d.~^\\\xti\\  an  amput;itinn  is  made  through  tissues  infil- 
tnitml  with  pus  or  other  inlhimmattiry  products,  where,  in  the  jiKigment 
of  the  snrgeon,  Ihe  dangers  of  sepsis  would  be  increased  if  tiie  wound 
wew  clost^d,  the  open  method  should  be  emploj-ed,  with  constant  or  in- 
terrupted irrigation. 


tlii.   J64. 


Tn  perforraine  the  amputation,  the  flaps  must  Iw  so  shaped  that  irriga- 
tion can  be  easily  ace<)mi)lished  uithuiit  moving  the  stump.  A  oii-cular 
cat,  with  a  longitudinal  iocblon  on  the  upper  surface,  or  bilateral  llai>s, 
are  pi-efenihle.  When  the  imticnt  is  put  to  bed  the  stump  is  placed  in 
a  poaitiun  f*uitaMe  fur  dniiua^'e,  and  rvHtu  uium  an  dil-cloth  no  annn^ed 
Uial  the  irrigating  fluid  nins  arniy  from  the  patient  ami  into  a  ha^n  at 
the  hpflside.  The  flaps  should  at  first  be  held  well  open  by  a  wad  of 
sublimate  ganze»  and  the  slump  loosely  enveloped  In  n  thin  layer  of  this 


120 


A  TEXT-BOOK  ON  StTRGERY. 


mateiial,  so  arranged  that,  a»  the  water  drips  on  it,  it  will  pass  through 
th<i  K^uize  and  over  the  raw  surfare. 

Fig.  164  kIiowh  a  ready-nmdi?  irripitor  ia  usr  in  my  service  at  MoiiDt 
Sinai  Hospital.  A  pion^  of  .slirct-tin,  nliont  a  foot  wide  imd  of  any  re- 
qnired  length,  is  shaped  into  a  trr>ngh,  the  Imttom  of  whicli  is  pnnched 
full  of  holes  with  an  awl.  A  rxihber  tube  leads  the  water  frtim  a  tank 
into  this  trough,  from  which  it  tricklw  on  to  the  wound  in  any  requii-ed 
quantity.  Or,  as  represented  in  the  cut,  the  tube — whieh,  in  the  case  of 
the  patient  from  whom  tlie  dniwing  was  madn,  ronveyed  the  irrigating 
fluid  into  a  suppurating  knee-joint— ma j'  also  be  employed  to  carry  the 
water  into  the  wound. 

Pure  wnt^T  should  Im  wsed  for  irrigation.  Tlw  d:ingfr  of  absoi-jition 
from  an  extensive  granulating  surface  precludes  the  sublimate  or  carbolic- 
acid  solutions. 

The  only  objection  to  which  this  method  is  open  is  the  slowness  with 
whieh  the  process  of  repair  goes  on  in  its  employment.  This  is,  however, 
an  objection  of  little  weight  when  (he  tiltiniute  recovery  of  the  patient  is 
secured.  As  soon  as  the  temperaturti  shows  an  alwence  of  seiwis  the  irri- 
gation may  cease,  and  the  gmnulating  flaps  may  be  approximated  grad- 
ually by  bandages  or  adhesive  strips. 


Si'Eri.\L  Ampctations. 

Sand  and  Fingerx.^X  primary  amputation  of  any  jxirlion  of  the 
hand  is  rart'Iy  jiistiliablf.  If  theiv  is  only  :i  small  striji  of  tissii*',  the 
inti'grily  of  which  is  evident,  an  effort  at  the  restonitioti  of  the  nutrition 
and  function  of  the  part  beyond  should  be  attempted.  If  any  doubt 
exists  as  to  the  result,  the  l>enefir  of  this  should  be  given  to  the  side  of 
conservatism.  It  is  essential  to  arrest  hamorrhage.  cleanse  the  \vound8 
under  strict  antisepsis,  and  especially  by  thorough  immersion  in  a  basin 
of  warm  sublimate  solution  (I  U>  3.l>fKt).  secure  drainage,  and  place  the 
pails  in  tlie  U'st  positi<»n  fur  usefulness  in  rase  of  recovery.  Amputation 
may  be  done  when  necessitated  by  gangrene  or  necrosis. 

Pinffprn  —  Intrrphttlftnijeiil  OpemUons. — Between  the  second  nnd 
thir<l  pImlangf.H  of  the  lingers,  proceed  as  foll()Ws:  Flex  the  terminal 
phalanx  at  about  an  angle  of  00"  to  the  axis  of  the  second  bone,  and, 
one  eighth  of  an  inch  anterior  to  the  angle  on  the  dorsal  aspect,  with 

a  small,  sharj>-pointed  scalpel  make  a 
Ipdnsverse  iucisioti,  extending  half  way 
down  the  sides  of  the  linger.  From 
this  point  carry  the  incision  f()rwanl, 
IMiitillel  with  the  axis  of  the  digit,  to 
within  a  quarter  of  an  inch  r>f  the  end, 
r,u,  145.  then  across  the  palmar  aspect  of  the  tip 

to  the  opposite  side,  finishing  the  in- 
cision at  the  angle  of  the  transverse  cut  (Fig.  10,5).  Dissect  the  palmar 
flap  up,  keeping  close  to  the  bone,  lifting  the  flexor  tendon,  with  the 
skin,  l>uck  to  thu  articu)ati<m  ;  divide  the  tendon  opposite  the  joint, 
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and  disarticulate.  The  flap  id  now  tni'Ded  back,  tiiramed  wirli  the 
sciasora  to  fit  nicely,  and  stitched  with  silk  or  catgut  satures.  By 
this  method  the  acute  tuctile  scnw  nf  the  pitlmar  :w|)ect  of  the  finger 
is  preservetl,  and  mlds  to  (he  n.sef ulness  of  the  stump.  Tliis,  and  other 
ami>utations  of  the  fingers,  may  be  made  without  general  unaTsthesia, 
and  with  perfert  insenHibility.  by  llie  hwyil  utMs  of  eocsiiue.  Just  ante- 
rit>r  to  the  nietfirarpo-phahmjrR!i.l  joint  insert  on  each  hitenil  n,sp<'ta  of  the 
finder  the  needle  of  a  hypodermic  syringe,  and  inject  in  the  entire  cir- 
cumference of  the  finger  twenty  minims  of  a  4per-cent  solution  of 
cocaine  hydrochlorate.  One  minute  later  constrict  the  root  of  the  diiijlt 
with  an  elastic  li^^ture.  In  this  way  a  painless  and  bloodle.ss  o])Oration 
may  be  performed.  If  the  insensihtlity  is  not  complete  at  all  pointw  of 
the  incision,  inject  additional  cocaine,  and  by  massage  distiibnte  it 
through  the  tissues. 

In  dressing  these  amputations  the  pressure  on  the  end  of  the  stump 
should  Iw  liyht,  for  fear  of  slough  in  the  long  flap.  Usually  no  vessels 
need  to  be  lied.  The  covering  of  cartilage  does  not  require  l,o  be  scrajwd 
or  sawn  off.  When  only  a  slijfht  portion  of  the  anterior  tip  of  ttie  second 
phalanx  is  involved  iti  a  de-structive  osteitis  or  injury,  the  remnining 
portion  should  not  be  sarriHcnl  by  u  disiirticniation  at  the  posterior 
intt*ri]halangtia1  joint.  The  line  of  section  through  the  bone  should  be 
about  at  the  junction  of  llie  middle  and  anterior  third  of  the  phalanx. 
The  incisions  and  Hap  are  made  as  iu  the  preL'e<ling  oj»era!iou. 

In  amputation  with  disarticulation  at  the  posterior  interphalangeal 
Joint,  flex  at  an  angle  of  DO"^,  make  a  trausvei>e  incision  (jver  the  dorsum 
of  the  ling(!r,  fnim  one  eiglith  to  one  fourth  of  an  inch  in  front  of  tlie 
angle,  which  includes  half  the  circumference  of  the  member.  From  the 
ends  of  this  line  earry  the  incision  directly  forward  on  each  hiteral  as|»!»ct 
of  the  linger  to  the  crease  on  the  {uxlnmr  surface  opposite  the  anterior 
inter  phalangeal  joint,  A  second  tnmsverse  inci.sion  in  this  fold  com- 
pletes the  rectangular  flap,  which  Is  now  dissected  Imck,  and  the  dis- 
articulation eflFected  by  placing  the  ligaments  on  the  stretch  and  divid- 
ing these  with  a  nari'ow,  sharp  scalpel.  If  any  difficulty  i»  found 
iu  entering  the  joint  from  the  sides  or  fnmt,  it  may  be  easily  done  by 
division  of  the  extensor  tendons  over  the  dorsum,  for  these  take  the 
place  of  posterior  ligitmenls.  'Hie  method  of  amputation,  as  given  for 
the  o]>eratiou  at  or  near  the  articulation  of  the  lirst  and  second  pha- 
langes of  the  finger,  applies  also  to  the  thumb  in  amputation  at  the 
last  joint,  or  through  the  first  phalanx,  within  one  fourth  of  an  inch  ot 
its  anterior  extremity.  This  plan  of  making  the  flaps  is  far  saiterior 
to  that  advi.se<l  bv  Krichseu.  ll*»niarch,  and  other  aulhurs  whi>  recom- 
mend  cutting  down  and  thmugh  Ihe  joint  fnmi  the  ilorsum.  anil  then 
forward  along  the  palmar  aspect  of  the  phnlanx.  making  the  disarticu- 
lation and  flap  with  a  sinyle  stroke.  In  (he  first  j>Iaee,  rids  is  dime 
with  no  little  difliculty^  for,  however  thin  the  blade,  the  rhanicter  of  the 
Joint  will  scarcely  allow  an  easy  passage  to  the  knife.  Secondly,  by 
the  method  of  tiansfixioD  the  flap  is  apt  to  be  cut  too  pointed  and  bev- 
eled at  the  end. 
9 
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At  the Mdacarpo-PhalangealJoint — Thumb.— ^Yh&n  the  condition 
of  the  soft  parts  wUl  permit,  proceed  as  follows : 

First  M*:thod.^A ixat  ovor  the  joints  iind  in  tho  middle  of  the  dorsal 
aspect  of  (he  thuinb,  commence  an  incision  and  cany  it  along  the  surface 
next  to  the  index-finger  until  half  the  oircamference  of  the  member  is 
included.  Along  the  dorsal  and  pnlmar  aspects  carrj'  parallel  incisions 
forHui*d  until  near  the  interphaluugeal  joint,  and  connect  these  hy  a 
sti-aight  transverse  cut  acn>ss  the  palmar  surface.  Dissect  the  flap  hack, 
divide  all  tendons  opposite  the  joint,  disarticulate,  tie  the  dorsalcs 
poinds  (one  on  either  side  of  the  back  of  the  thumb),  and  the  arteria 
princeps  poilich,  which  lies  along  the  side  of  the  metacarpal  bono  near- 
est the  indextinger  and  divides  into  its  tenninal  branches  opposite  the 
metacarpo-phalangeal  Joint.  When  the  flap  is  stitched,  the  scar  will  be 
in  gootl  |Kirt  concealed  on  the  ulnar  aspect  of  the  stump. 

Second  Mtithf/d. — A  transverse  dorsal  incision  is  made  over  the  orticn- 
lation,  extending  half  antund  and  ending  at  opposite  points  on  the  external 
and  internal  lateral  aspects  of  the  thnmb.    Parallel  lateral  ineisioDa  aie 
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made  as  far  forward  ns  the  interphalangcal  joint,  and  the  anterior  ex- 
tremities of  these  are  joined  by  a  transvei-se  palmar  cut  (Fig.  16C).  The 
end  of  the  metaca.rpal  bone  of  the  thumb  should  be  left  undisturbed, 
when  not  necroseil,  when  there  is  sound  skin  ennugh  to  rorer  it  in. 
Under  other  conditions  it  may  be  divided  with  a  tine  saw  or  the  exsector. 
The  question  of  the  ap]>eai^Dce  of  the  stump  should  be  secondary  to  the 
usefulness  of  the  member.  It  is  es|)ectally  important  to  a  lalmrer  that 
the  end  of  the  metacarpal  bone  of  the  thumb  W.  preserved  (Kig.  107). 
When  the  operation  is  performed  upon  one  not  compelled  to  do  manual 
work,  a  more  symmetrical  apjjearance  may  be  obtained  by  an  obUqne 
section  of  the  metacarpal  Iwne  about  half  an  inch  behind  the  articular 
Burfm^e.  When  this  is  intendL>d,  the  ini'isinn  llirnugh  the  skiu  should  be 
such  that  the  long  part  of  lhi»  flap  is  obtained  from  the  radial  and  ]Kilniar 
aspect  of  the  thnmb.  while  the  line  of  sutures  Is  situated  well  on  the 
dorsal  surface  of  the  slump  (Fig.  168). 
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Index-Finger — At  (Jte  Meiacarpo-Pfialungeal  Joint — First  Method. 
— When  possible,  the  following  methorl  should  be  adopted,  the  ubjoci 
being  to  preaen'e  the  Uirtile  wnse  and  to  leiivfi  the  scar  less  prominent : 

l*Vom  the  ulnar  side  of  the  knuckle,  and  just  over  the  joint,  make 
an  incision  which  extends  from  this  point  forwiird  as  far  as  the  web 
between  the  index  and  middle  finger,  and,  in  case  of  a  large  knnckle,  a 
little  beyuud  tlus  point  at  the  eide  of  the  digit.  From  the  imterior  end 
of  this  incUinn  make  a  8pi;ond  cut  directly  iu^russ  the  imlmiir  aspect  uf 
the  phalanx  until  the  middle  of  the  radial  side  of  the  tinj^er  is  reached* 
and  <'omplete  the  tlap  l)y  rutting  in  a  Btralght  line  from  this  point  to  the 
commencement  of  the  first  innision.  When  the  disiirticulation  is  com- 
pleted, the  dorsalig  and  radiaUs  indicts  arteriee,  and  the  external 
diffitid  branches,  tied  with  tine  catgut,  the  comer  of  the  tlap  is  carried 
into  the  recediug  augle  on  tlie  dt^rsul  surface  of  the  metacurjuil  bune 
and  secureil  by  sutures.  When  the  head  of  the  metat^rpus  is  to  he 
removed,  the  stictinn  of  this  l»one  slioiild  be  slightly  nbliqiie,  and  the 
line  of  incision  a  partial  oval,  beginning  at  the  web  i>etween  the  two 
fingers,  and  traveling  along  the  crease  formed  by  flexion  of  the  finger 
on  the  metacarpus  well  np  (m  the  dorsum  of  this  bnne,  almnt  thre« 
fourths  of  an  inch  back  of  the  joint.  An  incision,  almost  in  a  straight 
line,  should  now  be  made  between  the  ends  of  this  curved  line  (Ptg.  100). 
Dissect  the  flaps  clear  and  without  making  a  disarticulation,  expose  the 
bone,  and  with  a  fine  saw  divide  it  obliiiuely  from  before  backward,  and 
from  the  ulnar  toward  the  radial  aspect.  In  amputation  of  the  middle 
or  the  ring  finger,  the  following  method  should  be  preferred : 
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half  way  up  the  first  pimlnnx,  and  connwrt  tluwB  by  a  IrunHverwi  inciHion 
across  the  i>almar  aspect  nf  the  digit  (Fir.  167).  Disai-ticulate  and  fnhl 
the  palmar  end  of  the  flap  bark  upon  the  dorsal  transverse  incision  where 
it  is  KlJLched. 

Annther  method  is  the  oval  incision,  shown  in  Figs.  169  and  170.  By 
the  Hrst  method  the  tartilp  surface  is  better  preserved.  The  lieod  of  thi> 
metatsiriial  bone  should  be  left  intact  for  the  laboring  classes.  When 
the  round  expansion  of  this  bone  is  removed,  the  gap  between  the  index- 
and  ring-fingers  is  nnt  so  wiile.  The  bone  should  be  sawed  sqiiarely 
across  a  half  inch  behind  the  articular  surface.  All  that 
has  been  said  of  this  digit  applies  with  equal  force  to  the 
ring-finger. 

Little  Finger. — The  method  rt«:om- 
mended  in  amputation  of  the  index  at 
the  metacarpal  joint  should  he  pre- 
ferred in  removing  the  little  finger  at 
the  same  levil.  The  tlap  should  be  so 
shaped  that  the  cicatrix  will  fall  on  the 
dorsum  and  toward  the  ring-finger. 
When  the  metacarpal  bone  is  to  be  di- 
vided it  should  be  cut  with  a  slight  ol>- 
liquity.     In  this  operation  the  oval  in-       \.  , 

cision  shown  in  Fig.  171  should  beiuade. 
FM.i7o.-(Aft«E<.ti»«cb.)        When  two  or  more  fingers  require       f».  m. 

to  be  removed  at  the  luetacai^po-jdialau- 
geai  joint,  each  one  may  be  amputated  by  the  uu-ihods  described  as 
especially  suited  to  it,  or  a  common  antero-postcrior  11a])  may  be  made. 
As  in  the  jiropriety  of  removing  the  ends  of  tbe  metanirpal  boues,  the 
same  rules  apply  tus  alrwidy  given  for  the  single  nmpuUitions. 

Throiiffk  the  Mrfamrpus.— When  the  end  of  the  metacarpus  can  not 
be  saved,  these  bones  should  be  divided  at  any  point  three  fourths  of  an 
inch  or  more  anterior  to  the  carpo- metacarpal  articulation.  If  the  injiuy 
extends  behind  this  line,  it  is  better  to  (iisarticulat«  at  the  carpo-meta- 
carpal  junction.  lu  amputation  through  the  metacarpus^  the  flap  should 
be  made  chiofiy  from  the  palmar  tissutw,  so  that  the  line  of  sutures  and 
the  scar  will  be  well  on  the  doi'sum  of  the  baud,  and  as  much  of  the 
tactile  sense  presen'ed  as  is  possible. 

Carpo-Mdanarpal  DiHarticulatioii. — When  all  the  bones  of  the  meta- 
carpus require  to  be  removed,  on  account  of  a  lesion  not  involving  the 
anterior  row  of  the  carpus,  the  amputation  should  be  made  through  the 
metacarpo-caqml  line.  If  the  anti-rior  mw  Ls  involved,  the  entire  ciarpns 
should  be.  removed.  When  the  thunib  is  intact,  and  the  metacnrjia] 
bones  of  the  four  fingers  require  removal,  the  incision  as  given  by 
KHinan-h  should  be  followed.  A  curved  incision  is  made  across  the  palm, 
beginning  at  the  ndddle  of  the  web  between  the  thumb  and  index-finger, 
and  carried  outward  to  the  ulnar  side  of  the  bn.w  of  the  fi.ftli  metacarpal 
bone  (Fig.  172).  The  dorsal  incision  commences  at  the  web  between  the 
thumb  and  finger,  and  is  carried  obliquely  upward  toward  the  carpus 
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until  the  junclicm  of  the  middlti  and  uppnr  tbirrl  of  the  nif^tacarpiil  bone 
of  the  indcx-fingor  ia  resirhed,  whitnno  it  travels  af  ross  tlie  back  of  the 
hand  to  join  the  end  of  the  palmai- incision  (Figs.  17H,  174). 
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Amputation  of  the  thumb  nith  disariiculation  at  the  carpo-metacarpal 
junction  shouJd  be  done  as  follows;  Just  over  the  carpo- metacarpal  joint 
un  the  d(>r»al  aspect  of  the  hand  fromroence  au  incision,  and  caixy  it 
directly  along  the  uietacarpal  bone  until  Imlf  way  to  iJie  iiietacar]Ki- pha- 
langeal articulation,  from  which  point  it  i»  made  to  travel  along  the 
grcMive  between  the  thumb  and  index-tingcr  to  the  middle  of  the  web 
between  these  two  meml>ers,  thence  on  around  the  base  of  the  thumb 
until  the  dorsal  incision  Is  reached  (Fig.  175).    In  the  case  shown  in 
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t'lo.  1T7.— Thn  Munv,  after  UDpnt^ 
tiun  al  tlw  oufKMiwiiicuiml  joIuL 


Mps.  176  and  177  this  operation  was  performed.  Tn  amputation  of  the 
little  finger,  at  the  rarp(t-melacari)al  joint,  a  similar  incision  is  made 
(Fig.  178). 

The  character  of  the  injury,  the  general  condition  of  the  individual. 
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the  vitality  of  the  parts  involved,  may  necessitate  varions  mndificationfi 
of  the  foregoing  methods.  In  the  snrgery  of  the  hand,  the  rule  in  prac- 
tice sbuuld  be  never  to  amputate  when  possible  to  avoid  it.  and  never  to 
remove  any  more  than  i.s  absolutely  necessary.  Fig.  179  is  that  of  an 
amputation  after  an  iniin*y  from  the  explosion  of  a 
shot-gun,  in  whieh  tliB  thumb,  in- 
dex, and  middle  liup!rs,  aud  their 
respw'tive  mntaearpjil  bones,  were 
blown  off.  The  line  of  incision  wjis 
a  lateral  one.and  the  disarticulation 
was  at  the  carpo- metacarpal  joint. 
Radio-Carpal  Joint.— In  ampu- 
tation at  the  wrist  tin?  carjuis  should 
be  removed,  even  wlii'n  »ll  I  ho  bonps 
of  this  group  are  notinvolved.  The 
lino  of  incision  will  depend  upon 
the  extent  of  the  henUliy  tis.sucs 
available  for  forming  the  covering 
Fi».  i;8.  'o  the  stump.    The  long  palmar  and 

short  dorsal  flaps  are  preferable  on 
account  of  the  finer  tactile  sense  of 
the  covering  thus  wM-urcd.  Mure- 
over,  the  vitality  of  the  palm  is 
so  great  that,  if  rtrdinary  precau- 
tions are  observed  in  its  dissection^ 
Bloughing  will  not  occur. 
/  Flriit  Method.  —Place  t  he  thumb 

I  and  finger  of  the  left  hand  respect- 

/  ively  upon  the  styloid  of  (he  nulius 

and   ulna,    and   muke  an   incision  Fm.  no. 

across  the  dorsal  surface  of  the  wrist 
which  shall  divide  everything  straight  down  to  the 
bones  and  into  the  cavity  of  the  joint.  This  incision 
reaches  half-way  down  the  lateral  a.-4])ec(:S  of  the  wrist. 
\i  the  nidi:i,l  *'n<l  of  this  cut  enter  the  scnlpel.  and.  in 
shaping  the  lon/j;  llap,  follow  the  center  of  the  dorsum 
of  tlie  mctacarjiul  bone  of  the  thumb  as  fur  as  the  meto- 
carpo-phalnngeHl  lirtiniliition.  Vronx  this  point  cut  di- 
rectly acTOss  the  palm  to  the  ulnar  side  of  the  fifth 
metacarpal  bone,  and  back  along  this  to  join  the  dorsal 
incision.  Dissect  the  flap  closely  from  the  Ht-xor  ten- 
dons, and  divide  all  tendons  opposite  the  wrist-joint. 
Apply  a  cloth  retractor,  and  sjiw  through  the  styloid  of 
lia.  lea  fhe  radius  and  ulna  just  at  the  level  of  the  articular 

snrfacc  of  the  radius,  but  not  necessarily  taking  a  .sec- 
tion from  this  surface.  The  radial,  idnar,  anierior,  and  posterior  carpal 
vesaels  are  tied,  the  palmar  flap  is  trimmed  down  to  fit  snugly,  and  stitched 
in  proper  position.    The  drainage-tubes  come  out  on  either  side  (I'ig.  180). 
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Saccmd  MftJiod..—\t  the  comiilion  of  the  soft  tiKniPs  18  anch  that  the 
long  palniiir  t1ti]>  cnn  not  I)e  ohtuitieil,  the  drciilar  incision  shown  in  Figs. 
181  and  182  may  I*  practic*»d.  It  is  jtlwnys  iidvisflhle  to  make  a  longitu- 
dinol  split  in  the  cuff  ulong  its  ulnar  aspect.     Under  other  conditiuus,  a 


\ 


Fra.  isa. 


1^  1S&— SlMwinrcuffallliibed 
uk)  exit  of  dmoB  «ft«r  Om 
ciiviikr  uwtbvd.  (After  Em 
nwreli.j 


Pio.  U\. 


Fia.  184. 


latenil  Hap  may  be  utilized,  after  the  third  method  (Pigs.  183,  184),  in 
the  liap  froRi  the  thumb  side ;  or  the  fuurlh  method  in  which  the  flap 
is  taken  from  the  nhmr  nsjMirt  of  the  hand. 

Forearm  nhnre.  Ih^;  MV/aY.— In  amjjutationa  through  the  forearm,  the 
circular  or  modified  circular  skin-flajw  are,  in  general,  preferable.  Tlie 
exreptions  are  in  cases  of  marked  emaciation  when  the  solid  liaps  are 
indicated. 

The  anatomic4i1  nOations  of  the  parts  conrenied  aiv  admirably  shown 
in  Figs.  185,  180,  187,  and  188,  which,  with  only  slight  mnditicnttons,  I 
have  copied  from  Pmf.  Braune'a  maguiticent  work. 

When  the  line  of  amputation  is  so  close  to  the  elbow-jnint  that  divla- 
ion  of  the  bones  ia  necessitated  within  an  inch  of  the  articular  surface  of 
the  bead  of  the  radins,  the  operation  to  be  preferred  is  a  disarticulation 
at  the  eUww,  witli  removal  uf  the  olecranon.  When  the  bones  tran  l>e 
preserved  at  the  level  of  the  lower  border  of  the  bicipital  niberaiity  of 
the  radius,  the  joint  should  not  be  inroded. 

Ampulaliim  at  this  level  (Fig.  188)  should  be  made  subject  to  the 
rules  just  given  for  other  iiortions  of  the  forearm  between  the  wrist  and 
the  insertion  of  the  biceps  humeri. 
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At  th€  Elhow- Joint  —  First   Method,  —  Make   a   circular   iucision 
through  the  £<kin  from  one  iach  to  one  Inrh  and  a  half  beluw  (be  level  of 

thp  inlt-rnul  runcljlc,  Alnng 
the  posterior  aspect  of  the 
ulna  mnku  a  seeond  inrbDiou, 
splittini!:  tht?!  sleeve  of  skin 
as  far  l>ac*k  as  the  end  of  the 
olecranon.  Dissect  up  the 
flap  fmm  the  musrles  and 
duep  fascial  attachment  nntil 
the  joint  is  exposed  in  fruul, 
and  I  he  ()h!eranon  posterior- 
ly.  Kxtcnd  theforea-rm  fully, 
enter  the articulalion  between 
the  head  of  the  radius  and 
the  hnmeras,  disarticnlate, 
and  saw  off  the  aiticular  sur- 
fiice  at  the  level  of  the  lower 
portion  of  the  internal  con- 
dyle. The  dniiim^*'  is  from 
the  highest  point  in  the  per- 
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Pio.  ISS-'-i  ...,-..  I.-.    ■ 

nidi->'Cur|<ul  aiiiiruLi''  ■ 

Hiunp.     I,  Ru'lbl  art' TV  ^i.n    icn.-.     .,    >^iuih   b<uii^. 

Tnlnii.  niKl  norvo.    8,  Ti-hiIo!i>  of  dn.]i  and  Hiperfloinl 

».    4.  Tt-iiilou  urtxtun?>i:ir  iM«i>  mvijic«rpi  UM  primi 


mi>l 


,.n.  „..  1.1,-iit  upper  e«- 
itvrior  10  UiA  iii^iEtGof  the 
Dj  St  t!)L>  KiinW*  oTthq 
vein*,    'i,   UlnM  arbii^'. 


flux<iT». 


InturuoiJu  p'llkia.    A,  FU'xnrnirfii  nuiislis.  *6,  I'nlniuiA 
loagu*.    ;,  fc'itwni  cf  ttie  lli'xor  brerU  tuiolini  digld.  I 


m. 


tb«  HinulAT  U^BicnL  B,  Fl«xor  mrp\  olouis.  0,  lU, 
&ttn)iar  oarpt  mduUit  longior  ol  bivvW,  naJ  MhUq  of 
MOUEidi  intoni-xlii  i<oltid».    II,  ExtvzuoreoRuiiunbdlgt-  !•      i        ... 

wnim,   It,  ExtciiK.jf  minimi  di;aiti.   IB.  Ekwubw  wrpi     pendicular  incision. 

.'S,'!l^o«u-'S2S!  ""'™'  "^  """■""  "*•■«"  ^  ^  Second  Met/ifMi.     Mnke  a 

eircular  inclsioa  down  to  the 
deep  fascia  from  one  to  two  inolies  anterior  to  (he  tip  of  the  iuternal 
condyle  of  the  humerus,  and.  wlien  the  skin  has  retracted,  at  the  level 
of  the  line  of  retraction  divide 
all  the  tissnes  to  t!ie  bimes. 
AIoDj;  the  jiosterior  surface  of 
the  uhia  make  an  incision  ex- 
tending as  high  as  the  olecm- 
non  process.  Dissect  the  soft 
tissnes  neatly  from  the  perios- 
teum and  capsnle  back  to  the 
condyles  on  the  lateral  and  Wl^^^  ^^^yL~.  -. 
anterior  B«])eet.s  of  the  hume- 
rus, and  ahmg  the  olecranon 
W)mewhat  hijj;iier,  in  order  to 
facilitato  disjirticuhiiion  and 
the  complete  removal  of  the 
synovial  burna,  beneath  the  in- 
sertion of  the  triceps.  Wlien 
LhediKartinilatiun  iscomplett^d, 
apply  a  cloth  n'trartor  and  saw 
a  portion  of  the  articular  sur- 
£ace  off  at  the  same  level  as 


Klft.  181. — Tra,ii!irer»f  •«iion  •howriiig  iho  r«Inltr>|il  of  tim 
livkiim  dii-iiiol  iu  iiiii[iuUitir>n  l)iruu;;li  thv  lower  tlilnl 
or  the  ncht  forvnim,  L/yiliu;]  from  b«Iow  upward. 
1,  RkdLu  nru-r^  uid  v<iin*.  JiiHt  inflow  this,  tendon  of 
*ufiiiur.cr  loD^H,  nidLnl  nrm.  and  e\o»c  to  tht  tulitia 
ttie  tvndvn*  of  tito  ciutwar  osaU  m«t«onrpi  pnUicb 
(ind  <.'xt«UMir  cnriii  rudiuU*  lon^or  imj  breviM^,  a, 
V\iuiT  uTXerf.  vrliw,  uid  u«rvv.  8,  Ucdiui  norvc. 
4,  S,  The  jHCTic-rior  stid  uslorlor  lutenBanaw  artcritii. 


*  All  of  t[i«»o  caV»  r«pr«wnt  thv  8nrf»c«  n«ftre<i  tli«  patiootN  Mlj,  ].  e,,  tbv  surfaou  orer 
wliioli  Iho  tasmIb  bto  Marcbfld  Cor  aftur  au  ij[if)utaUoa, 
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Fig.  189  shows  the  anatomical  relatioDS  near  the  line  of  section  of  the 
6oft  parts  involved  in  this  amimtaiiuii. 

In  no  atuputatioi)  is  the  superiority  of  the  rirnuhir  nr  modiHed  cirnii- 
}a.T  skinjiup  over  the  mixwi  Hap  of  ohler  operators  more  evident  than 
the  one  under  considemdon.  In  the  mixed  operation,  where  the  anteiior 
iliip  was  made  by  Iransfixion,  eutting  ob!i<(ue!y  fonvanJ  and  (Hitwanl,  the 
large  vtHtaels  wero  not  evenly  divided,  nor  was  it  without  considenible 
care  that  the  opposing  flaps  could  (>e  properly  adjusted.  The  older 
method,  in  which  the  olecranon  process  was  left  in  position,  the  saw  jmsw- 
ing  through  the  neck  of  this  pix^cess  ai  the  level  of  the  tower  portion  of 
the  articular  surface  of  the  huiiienis  as  soon  as  the  joint  was  opened,  has 
also  been  discorded.  It  hns  Iteen  demonstrated  that  nothing  was  gained 
by  leaving  the  insertion  of  the  triceps  intact,  while  a  second  operation 
was  occasionally  necessarj*  on  account  of  necrosis  of  thi^  oU^ranon. 

Removal  of  a  portion  of  the  articular  sui-fa^-e  is  not  always  advised  by 
surgical  writers.  While  it  is  true  that  the  slump  will  heal  as  readily 
when  the  cartilage  is  scraped  fi-om  the  bone  as  when  the  saw  is  used,  the 
latter  is  preferable,  not  only  from  the  standpoint  of  appearance,  but  also 
that  of  usefulness. 
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jllltb<l»',T  iti<Mlly>K--i'>int.     I/viVmir  st  the  RnrihM  Mamt  tlw 
^^     ^  _ ^ 5f  dlvioi'n  iiit'  uliiur  iii,()  nuKd.     i,  Mtdino  bwdllo  Tclo  cflm- 

ndUl  neurrvnt  iijtcry ,    4,  Tendon  c^r  Mmfi^    b,  UvdiMi  amno  mnd  KOtanpr  ulnar  rvcumnl  utaij.    A, 
DloAT  awn  uid  poHlvriar  ultinr  rociirniDt  silnry. 

Arm  behw  the  ShouUler-Joinl.  —The  cirealar  skin-flap  is  always  pref- 
cralde,  except  in  cases  of  extreme  emaciation,  when,  as  heretofore  given, 
the  solid  flaps  are  recommendeil. 

First  Method.— yiiitkQ  a  circular  cut  down  to  the  muscles,  and  a 
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nt^tiidinal  inoision  to  the  siime  d&pth  along  the  outer  side  ot  the  »mn. 
Dissect  the  sleeve  of  skin  carefully  up  to  the  line  of  section  of  the 
humerus,  and  at  this  point  divide 
the   musrlett   and    bone.      Drains^ 
is  effected  in  the  manner  shown  in 
Fig.  10<». 

The  anatomical  relations  in  the 
several  regions  of  the  arm  are  shown 
in  Kijra.  191,  102,  and  1&3. 

When  the  line  of  amputation  is 
sf»  near  the  shoulder- jmut  that  sec- 
tion of  the  bone  is  re*pnred  at  the 
anatomical  neck,  the  head  of  the 
humerus  shunld  be  disarticulated. 

Secand  Method. — Make  a  circular 
cut  through  the  Hkiii  at  a  puiut  suf- 
ficiently lieliiw  the  line  of  section 
through  the  humerus  to  permit  a 
suitable  covering.  Allow  the  skin 
to  retract  up  the  arm,  and  at  this 
point  divide  everything  smoothly 
and  squarely  down  to  the  bone. 
Render  the  skin  and  muscles  tense, 

push  the  point  of  the  scalpel  down  to  the  bono  on  the  outer  side  of  tho 
arm,  and  lay  the  flap  uyieu  by  an  incision  which  is  parallel  vi\\\\  the 
axis  of  the  humerus.  Dissect  the  (issues  closely  from  the  {>eriostenin 
up  to  the  point  w^here  the  saw  is  to  be  applied,  and,  after  protecting 
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fm.  Iffl.— 6Mtion  tlirnaxli  the  mikItMiI  expaiwion  of  the  rifiht  arm.  Lmkioff  at  Ui«  lurfta  naanrt  Uw 
body.  1,  Bnu]>li!al  arWrv  nnii  ri>(nii,  iumI  the  nmilan  InuUio  v«iu,  i,  Mu«cul»-M>')ml  nrrvr  and  •iiporior 
{•tiMiiii'Ib  atifry  ohout  t^  point  of  Kowtmnotia  wlUi  tbo  radial  rocurront.  8,  U«lian  Dervo.  i,  Btoapa 
t«ndc4i.    D,  L'Intiriuir*!).    d,  Triccpa  ImmIoo. 
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the  fioft  parts  wiiU  a  retractor,  divide  the  Imne.  Tlie  dmimt^  should 
be  from  the  npper  extremity  of  the  peipendicuihir  cut,  which,  with  the 
Htiimp  pro|>erIy  olpvat(*<l,  will  1m*  the  most  depeiuleut  jHirtion  of  tlio 
wound.     An  exlra  tnlw:'  nmy  Uf  inserted  at  the  end  of  iho  stump. 

At  the  Shoulder 'JohU— First  MftAo<i.—The  patient  should  be 
placed  80  that  the  shoulder  is  near  the  corner  of  the  taHe  and  conven- 
ient to  the  opfHitor.  After  rendering  the  extreniily  hltHidlfs.'*,  apply 
the  elastic  tonrniqnet  aronad  the  axilla  and  over  the  clavicle  and  s^iine 
of  the  scapula.  Holding  the  arm  so  tliat  the  internal  eondyle  points 
direcily  to  the  patient's  side,  enter  a  long,  sharp  scalpel  directly 
down  lo  the  capnule  of  the  joint,  just  at  the  articulation  of  the  clavicle 
with  the  acromion  process,  and  expose  the  head  and  upper  part  of  the 
humerus  by  a  per- 
pendicular inciflion,  \ 
which  split*  the  del- 
toiil  down  to  its 
insertion.  At  the 
lower  end  of  this 
incision  make  a  cir- 
cular cut  tlm^ugh 
the  skin,  and,  al* 
lowing  it  to  retract, 
divide  at  this  line 
the  remaining  soft 
tlssoes  down  to  the 
Ixme.  In  order  to 
prevent  any  bleed- 
ing, in  case  the  tour- 
niquet should  not 
be  sufficiently  tight, 
an  assishinl  hIiouWI 
be  ready  to  grasp 
the  flap  just  below 
the  tourniquet,  or 
press  the  subclavian 
against  the  lirst  rib. 
The  entire  flap  is 
now  dissected  np 
frtitn  the  periosteum 
and  ca  psu  I  e,  and 
disarticulation  ac- 
complished by  cutting  the  capsule  as  close  to  the  mar^a  of  the 
glenoid  cavity  as  possible  (Fig.  104).  The  vessels  are  now  secured, 
and  the  wound  sulured  and  dmine<l,  as  shown  in  Fig.  11)^1.  This 
method  is  a  modification  of  the  old  o|>erutiou  of  Lnrrey.*  to  which  it 

*  fjtrrey't  Mtthod, — A  stmij^bt  Incision,  dlvidiog  all  tite  liiwtie*  down  thmiiffh  the  cflpwila 
to  the  iKrntj,  ext«nUiiiy  from  this  tip  of  the  ncromion  process  w  nboot  odb  incli  U'low  the  art  log* 
lar  SBrfsm  of  the  hviid  ut  Uir  buruuniB.    Frr>in  tlie  <-ent«r  of  tliis  <-at  on  incision  on  cUlicr  siijo 
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>mt  alwaj's  in  contact  with  tlie  periosteum,  so  that  the  vessels  may  be 
avoided.  After  the  bones  are  sawn  through,  the  lower  flap  is  turned  into 
position  and  suitably  trimmed.  The  vessels  are  next  set-ui-ed,  the  autures 
a2>i)lied.  and  the  drainage  lubes  brought  out  at  earh  side. 

At  the  Tarso-Metularsal  Articulation — PirH  Metaiarsal. — Amputa- 
tion of  the  grt^at  toe,  with  di.saiticuhttion  of  its  metaUii'sal  Ume  ut  the 
fcarml  joint,  is  effected  as  ft)llows :  At  u  jwint  ub^iut  half  an  inch  lu-hind 
the  arti(!uIation  of  the  metatarsal  i>ono  with  the  internal  cnneifonn,  and 
immr-dialely  Iwtween  Hie  dor.sal  and  internal  lateral  aspects  of  this  Imne, 
cx>iiinience  an  incision  which  i.s  carried  fm-waixl  to  the  phalangeal  junction. 
Thence  it  la  continued  aixMind  the  biLse  of  the  toe,  across  its  phintar  sur- 
&ce,  and  back  through  the  wfb  betwt^eu  the  lirst  and  sfsc;ou<I  digits,  and 
l»rk  to  the  end  of  the  Ntnii/^ht  inci»ion  over  the  nietatarso-phalungeal 
joint  (Kig.  108).  Dissect  the  soft  parts  closely  from  the  bone,  taking  care 
not  to  wound  the  plantar  vessels,  and  disttrticulare.  The  preservation  of 
the  jxtsterior  portion  of  the  tirst  metatarsal  bone  is  always  dosirable,  on 
account  of  itsgi\'ing  ia-tci-tion  to  the  peroneus-Umgns  and  pajtially  to  the 
tibial  is -antic  us  muscle,  the  former  being  a  strong  supporter  of  the  ti-ans- 
verse  aix-h  of  the  foot,  and  the  latter  offering  the  chief  resistance  tu  the 
sural  muscles. 
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FiftJi  Sfetatarsal. — One  fourth  of  an  inch  behind  the  tubercle  of  the 
fifth  metatai-sal,  and  over  the  center  of  the  dorsal  aspect  of  this  bone, 
oommence  an  incisinn,  which  is  rarriinl  directly  forward  until  near  the 
first  phalanx,  when  an  oval  is  de.wntH?<i  Jiround  the  basi;  of  the  little  t4ie 
(Fig.  1&9).  Keep  close  to  the  bone  in  the  dissection.  Tlie  disarticulation 
is  mor«  easily  effected  by  dii-ision  of  the  penmeus  ])revi3  and  jwi-oneus 
tertius,  and  by  entering  the  articulation  from  the  outer  side.  Tlie 
importance  nf  the  piKstcnor  {Hirtiim  of  tliis  Ixme  Ih  le^  tlwn  that  of 
the  metatarsal  bone  of  the  great  too,  but  it  should  never  be  needlessly 
sacrificed. 

One  or  more  of  the  intervening  metatarsal  l»onrs  may  he  removed  In 
ampatatinn  of  their  respet^tive  toes  in  ])riuitically  the  same  manner  ns 
'the  prpccding.  The  incision  should  be  begun  far  enough  behind  the 
tarso-metafai-sal  joint  to  thoroughly  expose  the  ligament.s  an<l  facilitate 
disarticulation— not  an  easy  process  when  only  a  single  bone  is  to  ho 
removed.  The  incision  should  be  made  exactly  along  the  middle  line  of 
the  dorsal  aspect. 
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Amputation  of  the  entin*  metatarsus  should  always  be  made  through 
the  artieiilar  plane  (Lisfranr).  The  moclifioirion  of  this  pntcedure  by 
H<'y,  wliich  rfinsisted  in  disariicnlating  the  four  outer  int»tat«rsal  Ixmes 
and  snwinft  the  end  o(  the  iiiiermd  cuiieifurm  off  at  the  line  of  the  second 
metatarsal  hone,  Is  nlto^eiluT  iinnecessiry. 

Aft'lho'-i^  Dorsal  Jnriftmn.^VXwcQ  the  thumb  and  index  of  one  bniid 
re8j)ectively  half  an  iurh  behind  the  articulations  of  the  first  and  tifth 
meiatarsal  Iwmes  with  the  cuneiform  and  cuboid,  and  at  the  most  con- 
venient one  of  tliese  points  commence  the  dorsal  iucision,  carrying  it 

direiitly  forward  to  the  base  of  the 

metatarsus,  and  then  ncross  the  foot 

one  fourth  of  an  Inch  in  front  of  the 

tarso-metu tarsal  articulation,  finish- 
ing at  the  op]K>aite  side  (P^'ig.  200).  ,  . 

This  incision  should  have  a  slight      #^\H  ( 

forwanl  convexity,  and  should  di-     £H' 

vide  ill!  ti^-iueM  down  to  the  bones. 

Dissect   the  flap  closely  from  the 

periosteum  tr>  nlMiut  one  fonrth  of 

an  inch  behind  the  line  of  orticula- 

tlon. 

Plantar  Flap.— Vrtim  the  some 

point  as  for  the  dorsal  incision,  carry  ^, 

the  Itnife  directly  forward  on  the  lat-  ^\       >- 

eral  asp<»pt  of  the  metatai-sal  bono 
Fw.  «».  to  the  metatai-so-xihalan^nl  j<jiBt,  Fio.  aoi. 

where  the  line  of  incision  should 
begin  to  describe  a  curve  until  the  int^-nliptal  web  is  reached,  alonf^ 
which  it  travels  across  the  foot,  and  thence  back  along  the  opposite 
metatarsal  bone  to  the  level  of  the  tarsus  (Fig.  201). 

This  flap  should  be  lifted  by  deep  dissection,  keeping  close  to  the 
under  surfac<*  of  the  bonea,  in  order  to  interfere  as  little  as  possible  with 
the  vascular  supjtly.  An  tussistaut  should  now  holil  l)oth  flaps  well 
back,  while  with  a  narrow,  short  scalpel  the  disarticulation  is  effected 
a.s  fi  illowR : 

Grasp  the  metatiirsus  with  one  hand  and  fr>rcibly  depress  it  until  the 
ligaments  are  put  upon  the  stretch.  Enter  the  knife  just  behind  the  tip 
of  the  fifth  metataifial  bone  and  carry  it  inward  with  a  slight  forward 
inclination,  djs;iruciiluting  on  this  jflnue,  and  in  succession  the  fifth, 
fourth,  and  third  iK>ne8,  nntil  the  knife  is  aiTested  by  the  outer  surface 
of  the  secourl  metalars!i1.  The  line  of  this  nrticulatinn  is  nimnst  pnmllel 
with  that  just  foUnwed,  but  it  is  placed  frV)m  one  eighth  to  nne  funilh  of 
an  incli  posterior  to  it,  and  may  be  readily  found  by  moving  the  meta- 
tarsal iKme  U]K)n  the  riineiform.  The  joint  lM?tween  the  metatarsal  Iwine 
of  the  great  toe  and  the  internal  cuneiform  is  alx>ut  one  fourth  of  an  inch 
anterior  to  that  of  its  fellow,  being  continuous  with  the  line  of  the  three 
enter  bones.  The  flaps  should  now  lie  trimmed  and  nicely  fitted,  and 
anv  ragged  ends  uf  tendons  clipped  oft  by  the  scissors,  after  which  the 
9* 
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vessels  are  tied  and  the  sutures  adjusted,  leaving  the  diainage-tubes  out 
at  each  an^Ie. 

One  ]K)iiit  of  piwaution  is  essential,  namely,  to  avoid  division  ot 
that  part  vf  the  tendnn  of  the  tilMalis  anticiis  wUirli  in  inserted  into 
ihe  iutiernal  cuneiform  ncnr  its  metatarsal  articulation.  One  of  the 
objei'tions  t<i  Ibis  operation  is  the  elevation  of  the  heel,  and  the  nm- 
sequcnt  dcprussiim  of  thu  Htutnp  by  the  action  of  the  .sural  museles, 

which  action  is  practically  tinop- 
posed  if  the  insprtion  of  the  tibi- 
alis anticns  is  divided.  Should  tins 
(HTur,  or  Hhduld  the  heel  be  toio 
prearly  elevated,  the  tendn  Achillis 
should  be  divided  as  in  talijies  eqni- 
naa.  The  line  of  sectUm  ihruu^h 
the  internal  runeifonn  hone  is 
shown  in  Tijc.  2(i2.  This— the  oi>- 
eration  «'f  Hey— is  objectionable, 
far  two  reasons.  In  the  firs)  place, 
it  cuts  away  a  part  of  the  Itony 
fnimew<»rk  of  the  f(Mit.  wliich  need 
not  be  fineiificod  ;  and,  secrmdly,  it 
severs  the  attachment  of  the  tibi- 
alis-antious  muBcIe. 

Throuffh  (he  Tarsus.  —"When 
removal  of  any  part  of  flie  ante- 
rior row  <)f  tarsal  bones  is  re- 
quired* Ihe  following  rules  should 
be  adoplwl :  If  tlie  infernal  cunei- 
form is  involved  only  on  its  ante- 
rior artictilar  surface,  it  may  T>e 
sawn  throuffh  on  the  line  of  Hey 
(Fig.  202),  If  the  middle  or  ex- 
tenial  cuneiform  is  involved  only 
to  a  limiteil  extent  niKm  its  anti'- 
rior  ]iorlion»as  much  as  (me  fourth 
(if  an  inch  of  this  surface  nmy  be 
sawn  or  .sci-aiM'd  off.  iJehiud  this 
limit  a  disarticulation  frum  the 
scaphoid  should  be  made.  Through 
the  cuboid  the  section  should  pass, 
as  first  advised  by  Dr.  S.  F.  Forbes,  of  Toletlo.  Ohio  (who  perfoniied  this 
operation  in  18(13),  throii^li  thi;  middle  of  this  Imne  on  the  liu«  of  the 
anterior  surface  of  the  scaphoid  (Fig.  2(>2). 

F(rrhes's  Method. — Disarliculation  of  the  three  cuneiform  hones  from 
the  sraplioid,  and  secti<in  of  the  cMiboid  jjanillel  with  the  plaue  of  the 
anterior  snrfac*  of  the  scaphoid  (Fig.  2f»2).  The  dorsal  and  plantar  in- 
cisions are  slightly  anterior  to  and  practically  the  same  as  in  Chopart's 
amputation.    The  dissection  should  lie  made  closely  from  the  bones,  and 
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the  flaps  trimmed  and  a<ljnsted  as  in  the  preoediog  operation.  Secdon 
of  tendo  At'liillis  may  be  dune  later,  if  necessary. 

Medio-Tar sal— Operation  of  Chtpi.trt. — Thed«>rsalinci8it»n  is  bf'tnin on 
a  Itn*fl  with  and  an  inch  |MWteri<>r  to  the  lij)  of  Uie  bas«  of  the  tilili  niela- 
tarsal  bone  {Un  the  adult  fuot).  This  jniint  i»  about  one  fourth  of  iiu  inch 
beliind  the  jirticiilatiitn  between  the  cuboid  and  calcaneum(Figs.  19B,  203). 
With  u  slight  forward  convexity  the 
incision  i.s  carrie<l  across  the  top  of  .^  i  |  1 
the  foot  to  the  posterior  miirs^ia  of  i  i  '  i 
the  tuberosity  of  the  scaphoid,  and  1  !l  1  1 
Uien  directly  back  fri»m  (>ue  fourth  I  ]  ,t^ 
tt)Lairaninch(Fi^'.  lUK).  Thenkin,  ]  y~\J^ 
tendons,  veswls,  and  nerves  iin-di-      f  aXv  ^C^r 

vided  on  this  line,  and  the  Hap  lift-      I ' / 
ed   until   the  joints   between   the 
a8tni<rabis   and    scaphoid  and  the 
calcaueum  and  cubuid  a r*' well  ex-  r».  903. 

poeed.    From  the  end.s  of  this  tirst 

incision  a  lonj;  plantar  flap  is  fashioned  by  cutting  forward,  as  in  shaping 
the  tlapfor  the  uperatlon  of  Lisfrauc  (Figs.  198,  llWi.  Disarticulation  is 
effected  with  a  short,  strong  scidpel,  while  foi-cible  extensiun  is  eniploye<l. 
Thi'  HajM  are  now  to  be  pnnierly  trinimi'd.  and  thi^  vessi'ls  sTiirwl. 
Division  <if  the  tendo  Achillis  may  l>e  done  later.  When  nxiuiiwl,  this 
operation  may  lie  modified  by  sawing  off  the  anterior  half-inch  of  the 
aatlBgalus  and  calcanenm.    The  incisions  are  practically  the  same. 

Calcaneo-Astrnfjaloid  Dimrticttlation. — This  operati(m  waa  tii-st  sug- 
gested by  Lignerolles  first  performed  by  Textor,  but  brought  into  promi- 
nence by  Mulgaigne.  When  in  an  amputation  itf  the  finit  at  the  medio- 
tars:il  joint  it  is  disc-oven^d  thnt  the  oh  cfi/cin  must  also  he  i-emoved,  and 
if  the  asti-agalns  Is  sound,  the  suhnstragaloid  operation  should  be  pni- 
fem^l  to  the  amputation  of  Syuie  at  the  tibio-tarsal  joint.  By  this 
metho<]  n  shortening  of  about  two  inches  is  pn^vcntt'd,  nnd,  although  the 
under  surfac*-  of  the  astragalus  is  uneven,  experience  has  show-n  that  the 
pressure  is  safely  distributed,  and  a  useful  stump  iiesults.  Moreover,  the 
degree  of  mobility  maintained  at  the  tibio-asti-ngoloid  articulation  adds 
to  the  ease  and  comfort  of  hK-<imotion, 

Seize  the  foot  with  the  left  hand,  and  with  a  strong  scalpel  commence 
thn  incision  by  dividing  the  skin  and  tendo  Achillis  just  at  the  level  of  tlu; 
upper  surfare  of  the  0$  calcic.  Frruu  this  point  the  incision  is  continued 
along  the  fibular  side  of  the  foot  forward,  dividing  everything  down  to  the 
bone,  and  curving  slightly  downward  until,  as  it  passes  l>elow  the  tip  of  the 
external  malleolus,  it  is  four  teutlis  of  an  inch  below  this  point  (Fig.  2()4). 
The  liee  of  incision  is  now  carried  directly  forward  until  near  (he  tulwr- 
osity  at  the  base  of  the  tiftli  metatarsiil  bone,  where  it  curves  to  the  dor- 
sum of  the  foot,  cntssing  to  the  inniT  side  over  the  anterior  edge  of  the 
scaphoid,  and  then  stmight  davm  and  under  the  foot  a  half-inch  beyrmd 
the  middle  of  the  sole  (Figs.  2(i5,  2)Mi).  Fnmi  this  jHiint  a  straight  incision 
is  made  dire<tly  back  to  the  point  of  beginning  at  the  inner  edge  of 
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the  tendo  AcluUis  (Pig.  206).    Lift  the  plantar  flap  by  deep  and  careful 
dissection  from  the  bone,  leaving  notlmig  but  the  pi;riosteum,  until  the 
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calcaneo-aAtragaloid  articnlatioa  is  well  exptxswl.  The 
flaps  being  held  by  an  Hssi.stant^  tho  disarticulation  is 
hcgim  by  opening  the  asti-agalo-scaphoirl  joint  and 
removing  tlie  anterior  part  of  the  foot  at  the  niedio- 
tarsal  joint.  The  on  tnleis  »hoii1d  now  l>e  (wlzwt  with 
a  Hon-t<M.th  foreeps,  and  tlie  disartictihitinn  of  this 
bone  efl'ecte<i.  The  exposed  tendons  should  be  smooth- 
ly divided  with  the  scissors  at  the  higher  portiuns  of 
the  incision.  After  deligation  of  the  vessels  the  flap 
ia  properly  trimmed  and  sutured,  the  cicatrix  falling 
npon  the  dorsal  nnd  external  lateral  asi>ect.s  of  ilie 
stump.* 


Fw. 
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*  Ilsopuck's  modiRcution  of  tlii*  procedure,  or  th«  »iiba»lriu^loid- 
OHtcopln^io  aitifmlaLiuu,  U  a*  fulluurs:  Ouu  iavuiiJO  bfl^ftua  bencutli 
nnd  itt  the  |ii>L«riiir  initio  of  tlic  oater  miilleolus,  and  is  carried  along 
tb«  Dutvr  surhce  of  tti«  Toot  to  a  jv^iiil  k  lialMnoh  anterior  to  the  pro- 
JcdlDf;  biiM  of  the  flftti  metntarnal  bone.  A  a«:ond  incision  Is  injid« 
olong  Uio  inner  hordvr  of  th«  foot,  eomnii-ncing  jtottterioHy  ntiont  tlie  rentt-r  of  tli«  int«msl 
tooJIt-oliis  and  tvrtniuatinK  antcriurlr  lit  u  S[)ut  oppofiitv  tb«  end  of  Ui«  exteruol  iuoisioo.  Tbe 
nntcriur  t-nds  of  both  cats  uro  joined  by  a  curved  in- 
cision made  with  it«  t-onvtsity  forward  iwroM  tlie 
planUir  aspect  of  the  foot,  and  diviilin|S|  uH  Ibu  tis- 
Boeft  wtH  down  to  tho  hon*-.  IJ«flect  this  fluii  hiu-k 
as  tar  as  the  projectiuns  nl  the  ander  Hurl'uce  and  in 
front  of  the  toberosity  of  the  ot  eai^u,  nnd  tnnke  a 
fourth  inmion  arrosa  ilio  dorsum  nf  tlio  foot  inime- 
dint«ly  b«blnd  tho  tivnd  uf  the  ui>i ro^aliiit.  Apply  the 
Baw  upon  tho  ander  siirfure  of  the  oalcenenm  n  liltte 
ui)leri(.>r  U>  U*  center,  nod  i-iit  throui^h  Ihv  tiijutj  nb- 
llqiifily  from  below  upward  nnd  backward  <Ki^.  SOT). 
With  the  knife  enter  the  mediotnrMd  joint,  pus*  llio 
intitniiiu'nl  luiitt-r  tbv  livad  of  tlio  a^ra^a]u«,  and,  cut- 
tlo)i  froin  bi-fun.-  biiokward,  sever  tho  iatvroteeoiu  ligaiooni  and  detnch  tfae  anterior  part  of  ihe 
fodt.  lo);ether  n-lth  tho  no^rncnt  of  the  oa  caleit.  Saw  off  the  head  of  the  aalrasaluH,  mid  with 
a  »hiirp  bone-ctiitw  <ur  >an-}  rvmov«  tbe  twu  artionlar  cartilages  (and  a  tlilo  alioc  uf  bone)  from 
thu  undLT  rurfacf  of  tim  natm^ua.  Aa  tlio  flajKi  arc  iidjiiBt'«1,  the  sawn  unrface  of  tbe  caka- 
Dcnm  t»  broivbt  into  appoaitioo  witb  tbe  ondor  aiirfaoe  of  the  Mtragidua,  Get  "Limc«t.' 
S«pt«niber.  1806,  p.  297. 
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Amputation  of  the  Foot — TibiO'Thrsal  (Syme**). — "When  the  ostraga- 
Ids  must  be  removed,  together  with  the  foot,  the  amputation  of  Syme, 
which  involves  a  disartienlation  of  the  tibio-astragaloid  joint,  and  a  sub- 
sequent section  u(  the  articular  MUifuctrs  of  the  tibia  and  fibula,  should 
be  made.  In  ita  successful  performiinrf*  rertain  precautious  are  ner**s- 
sapy,  chief  among  which  is  the  pi-esenation  of  the  proper  vascular  sup- 
ply to  the  piMlerior  tlap.  The  failure  to  appreciate  the  imjwrtance  of 
making  the  plantar  incision  far  enough  forward,  as  laid  down  by  Syme, 
has  brought  this  procedure  somewhat  into  disrepute,  for  Prof.  Stephen 
Smith,  in  his  comprehensive  rei>ort,  says  the  necessity  for  re-amputation 
is  'S  per  cent  greater  iu  this  than  in  any  other  amputatloa. 

In  my  "Prize 
Essay,"  published 
in  1876.*  I  demon- 
strated that  the  ar- 
terial distribution 
to  the  calcaneo- 
plantar  flap  was 
chiefly  derived 
from  the  external 
])lantnr  artery,  and 
from  the  ptisterior 
tibial  so  near  the 
bifurcation  of  this 
vessel  into  its  ter- 
minal branches, 
that  any  line  of  in- 
cision in  the  forma- 
tion of  this  thip 
which  necessitated 
the  application  of 
a  ligature  at  orvery 
near  its  l)if  urcatioo 
was  not  justifiable. 
I  do  uiit<Ioubt  that 

the  sloughing  so  often  met  with  at  this  point  is  c^iused  by  carrying  this 
incision  too  far  back  towartl  the  tuberosity  of  the  calcjineum.  The  arte- 
rial supply  is  shown  in  Fig.  2«)8,  from  my  "Essays  in  Surgical  Anatomy 
and  8ujgery."  + 

Modified  Procedure.— Wiih  the  foot  held  at  an  angle  of  wf  to  the 
axis  of  the  leg.  place  the  thumb  at  the  tip  of  one  malleolus,  an<l  the 
index  at  the  other,  and  from  the  center  of  the  malleohui  iutemus  carry  an 
inoiaion  directly  acrrew  tlie  sole  of  the  foot  to  a  point  one  fourth  of  an 
inch  anterior  to  the  tip  of  the  malleolus  extemns.  This  incision  should 
divide  all  the  tissues  to  the  liones,  and,  as  will  be  seen  in  Pigs.  209  and 
210,  its  perpendicular  fKirtlon  descends  in  a  direction  slightly  anterior  to 


\n 


Fio.  909. — Diwwn  »liowhiff  tb«  nKcrkl  nipply  h>  tbs  otlwiMn  nfrioD,  on 
tlie  atilat  Hide  of  the  r<Mi|.  (1>ru»n  bv  tbe  kultiar,  fn^m  tho  ivenffvoT 
•ight^-WFtn  iiM«cliaaM.j  u,  iDtt-miil  mallenluB.  pmen,  TlUtftanal 
quaJribtcral,  IIm  iitri^Mal  rpiriod  of  ihU  articulBtion.  i,  PtnUrior  llblkL 
utdTY.  o,  Its  poliM  ur  bifuraatiuu  into  g,  Internal  platiUr,  nnd  /,  Ex* 
Kinal  pknUr  »n«rf.  >  m',  CaIouimii  bnuwhea  of  oncmal  pknUr.  t, 
Artloouf  bnuichcK  fram  p(«toH«r  bbioJ.  k,  Aiticalu-  brttocn  Ihnu  tn- 
uhmI  uUBur.  «,  Tumloii  of  dbUIto  vemScm  noMle.  p.  Tttulon  of 
flvBor  nomu  dignonun.  «.  Tndaii  ot  Htmt  longai  poUloi.  m  e.  tha 
lino  of  [ncuioo  of  OroM.  nt  /,  ma  d,  m  »,  m  f .  lAum  of  Indrioo  sliowinic 
Utat  th9  iteuor  iho  locirion  >ppr«nc1im  the  )i«el,  thi'  mure  dwijivr  i*  in- 
Durrvd  of  mttiogotf  l)Mt  |irni'lf«I  tilood-tupply  to  tlw  eali.'suiiin  flap,  in 
otuputaUrn.  •■  n,  linn  cttiMiin4(  Uin  twuaJ  potat  of  InftiratinD  Ot  tlia 
poH«rtor  tibial,     n  a,  m  ft,  Antvrior  ifMlakM). 


'Aniericjin  Joamiil  of  the  Medical  SclbDcci,"  April,  1876.  t  Willlun  Wood  A  Co.,  t87». 
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the  axis  of  the  tibia.  The  endH  of  tliiH  rut  are  unitud  hy  a  second,  which 
archis*  shnrjily  upward  about-  on  the  line  of  Bection  of  the  bones,  and 
should  also  divide  totidima  and  nil  intervening  struetiU'tH,  ojieninff  into 
the  joint.    The  Coot  should  now  be  lirmly  graajHid  and  extended,  so  as 
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to  make  tense  the  anterior  ligament  of  the  ankle,  whiph  is  easily  dividrd. 
Carrying  the  knife  (o  either  side  of  the  articuliir  surfaces  of  the  astra- 
galus, the  lateral  ligaments  are  cut,  and  the  joint  thus  widely  exjMJsed. 
An  assistant  now  holds  and  depresses  the  foot,  while  the  opemtor  rare- 
ftilly  dissects  the  tissues  closely  from  the  astragalus  and  calcaneum. 
Car«  should  be  taken  not  to  bruise  the  flap  by  too  great  ti'action.    In 
di-ssecting  along  the  inner  surface  of  the  ankle,  the  knife  should  l)e  kejit 
eUwe  to  the  hnnes,  so  that  when  thy  lesm^r  proeess  of  the  ealfsineum  is 
i-eached  it  will  glide  behind  and  under  this  process,  passing  between  it 
and  the  flexor  t«udon  and  the  vessels.    If  tliis  pre<'aution  Ls  not  taken, 
the  arteries  may  be  wounded  and  the  nutrition  of  the  flap  seriously  im- 
paired.    As  the  dissection  proceeds, 
t  I      .         the  foot  is  further  depressed,  and  the 
II        \       tcrndo  Achillis  sepanited  fn»ni  it.s  in-       l  ■  •- 

//         A      Heriion  into  the  tuberosity  of  (he  eal-       \ '         f 

ruueuni,  in  doing  which  rare  niunt  be 

taken  rot  to  buTton-hoIo  the  flap.    The 

posterior  portion  of  the  os  calHs  may 

now  be  bi-ought  throtigh  the  joint,  and 

the  dissection  cr>ntinued  in  tliis  direc- 

tiim  or  flni.shed  by  working  back  along 

the  nnder  surface  of  this  bone.    After 

the  foot  is  removed,  the  flaps  ai*  lifted 

from  the  tibia  and  flbula  until  a  sec- 
tion of  these  bones  can  be  made  just 

on  the  level  of  the  anterior  articular 

margin  of  the  tibia  (Fig.  2U).     It  is 
fm.  111.         not  necessary  to  remove  the  articular 

surface.  Tlie  flaps  should  now  Imj 
trimmed  and  fitted,  and  the  ves.s<'Is  tied.  A.s  the  sutures  are  applied,  it 
will  l>e  noticed  that  there  is  a  redundancy  of  tissue  in  the  long  flap,  leav- 
ing a  cup-shaped  niviiy ;  but  this  oin  l>e  thorouglUy  drained  from  the 
angleii  of  the  wound,  and  disappears  when  the  stump  is  healed  (Kig.  312). 


Fio.  ««.  — Plinnp  nftci 
(Afttir  Malj(uij{iiu. ] 
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Syme^  amputation  at  the  ankle  has  been  modified  by  the  osteopla.stifi 
operatiODS  of  Pii-ogofF,  Le  Fori,  tJnnther,  and  others. 

Pirnijo^H  Mt'thiKl. — The  dorsal  and  jiUintnr  inrisiunn  an*  niadi*  fn>ra 
the  sarao  points,  and  ar«  practicully  the  sjime  as  in  Sjmo's  amputation. 
However,  in  order  to  avoid  redundancy  of  the  soft  tissues  and  to  exiwtfe 
the  ndraneum  Imck  to  the  line  uf  section  of  thia  bone,  the  lower  inri»ion 
slionid,  wht.'n  it  ixaiehea 
the  sole  of  the  foot^ 
be  carried  bark  about 
three  fourths  of  an  inch 
nearer  the  heel  than  in 
Syme's  method.  The 
.dorsal  incision  does  not 

mH  so  lii^h  upon 
the  ankl«  by  the  5iume 
distance.  The  joint  is 
opened  through  the  an- 
terior iDcisiun,  and  the 
lut^'ral  ligaments  di- 
vided until  the  ante- 
rior upper  surface  of 
tlieojt  Ciibux  can  \»y  dia- 
pliu'e<l  forward  through 
the  articulation,  when 
it  is  sawn  through  on 
the  line  indicated  in  Pig.  214,  the  instniment  nmning  parallel  with  the 
edges  of  the  incisiun.  The  soft  parts  are  now  carefully  lifted  from  the 
articular  ends  «f  tlui  tiliia  and  tibula,  and  these 
iMme-s  divided  horizontally  s<.)  that  all  the  articu- 
lar cartilage  i.s  removed  by  the  section.  The  an- 
gle described  by  these  two  lines  of  section  is 
alw^ut  00'  (Fig.  314).  The  liajw  aiv  adjusted  so 
that  the  pUtne  of  the  calcaneum  is  brought  snugly 


Flo.  SIS.— (Afto  EBmanlL) 


V 


Fis.  314.— <  After  Hoaunli.) 


in  apposition  with  thnt  of  the  tibia  and  fibula.    Tlie  dniinagc  should  be 
from  the  dependent  angles  of  the  wound  (Fig.  215). 

Le  ForCs  M<thod.—'V\\Ke  fourths  of  an  inch  below  the  external 
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malleoluB  commence  an  incision  which  is  carried  directly  forward  to 
within  half  an  inch  of  the  calcaneo-cuboid  articulation.  From  this  point 
it  dpanrilM's  n  onrvo  with  an  anterior  convexity  over  the  dorauni  of  tlie 
foot,  following  the  line  of  the  nstragiilo-scjiijlioid  joint  until  the  inner 
border  of  the  foot  is  reached  (Fig.  216),  when  it  is 
carried  back  and  ended  at  n  point  about  one 
inch  in  front  of  the  tip  of  th«  internal  mal- 
leolus, which  point  is  directly  between  the  tuber- 
osity of  the  scaphoid  and  the  tip  of  the  mal- 


un^ 


i^ 


J 

Fio.  !».— (AfUr  Lo  Fort.) 


■Xii 


"^. 


Fi«.  ii-;.~(,&lUrLe  F©it.) 


leolns.  From  the  anterior  limit  of  the  straight  incision  below  the  ex- 
ternal malleolus  deacril^e  a  plantar  tiap  also  with  a  forward  convexity 
across  the  sole  of  the  foot,  as  shown  in  Fig.  217.  Dissect  up  the  doi^ 
sal  tlap,  in  order  to  expone  the  tibio-tarsal  joint,  taking  great  care  in 
lifting  the  inner  anghi  not  to 
wound  the  tibial  and  jjlanhir 
arteries.    The  disarticulation  of 


Tu.  SIS.— {After  Le  Fort.} 

the  a-stnigidns  from  the  calca- 

nenm  U  next  cfTiN^ted  hy  ial:n> 

ducing  a  thin  knife  fi-om  the        Pio.  siv.— vAtw  Le  Poic) 

fibular  side  Iwlwecn  these  bones, 

and  dividing  the  interosseous  ligament.    Then  remove  the  front  of  the 

foot  at  the  medio-tarsal  joint,  and  complete  the  disarticulation  of  th© 

astragalus,  and  with  the  saw  remove  the  upper  .segment  of  the  calranoum 

on  the  level  of  its  articular  surface  (Figs,  21ti,  21»).    The  tibia  and  fibuk 
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nre  now  horizontally  diviJed  jnst  al.  the  level  of  ihe  artirnlar  plane  of  the 
tibia,  ns  in  Synip's  operation  (Fip;.  212).  !n  iidjustinp  the  flaps,  the  aa^vn 
snrface  of  the  cnlcaneum  is  brought  int(i  apitosilion  wirh  that  of  the  til)ia 

(big.  220).    Or,  having  exposed  the  tibio-tarsal 
<•  I  Joint,  divide  the  ligaments,  disarticulate,  as  la 

Sj-me*8  o])eration,  and,  having  drawu  the  a!*Ira- 
galus  and  rulcanenm  forwuni  uulil  the  upper 


<;^ 


~s*-, 


N$5^ 


r-:>cr-- 


>    -■ 


Fio.  ul. 


a.  S90.— Stinnp  mttor  Xo  FortV 
tmpnutioii.    (L»  Fort.) 


portion  of  the  os  calcic  is  exposed,  insert  a 
key-hole  saw  behind  the  tuberositjs  and  saw 
thn)iigh  this  Imue  ou  the  line  alrwidy  indicated. 
Gunther's  mo<lilii'atioa  of  this  procedure  is  shown  in  Figs.  231,  222, 
223,  224,  225,  taken  from  Esmareh's  huud-biiok,  and  the  crescentic  section 
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Fib.  S0. 


Pn.  tn. 


of  the  bones,  as  i»nicticed  by  P, 
Fi».  ssft.  Bnins,  is  eeen  in  Fig.  220,  from 

the  same  source. 
Summary. — Tn  ampntationn  of  the  foot  the  foHowing  rules  should  be 
observed :  The  terminal  phalanges  of  all  the  tties  should  be  removed  by 
dis:irticulatii>n  when  ir  twentnes  necessary  to  remove  a  portion  of  the  en- 
tire thickness  of  these  bones.    The  same  rule  applies  to  all  the  second 
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phalanges,  except  that  of  the  fireat  too,  which  shonld  be  sawn  through  at 
any  point  anleritir  to  its  middle.  If  a.  section  pjsteritir  to  this  is  re- 
quired, disarticiilate  from  the  metatarHul  bone.     Wlmt  ban  been  »iiid  of 

ihi'  second  phaliinx  of  the  peat  tne 
applies  with  etjuaJ  force  to  the  proxi- 
mal phalanges  of  all  the  other  toes. 

iCone  of  the  metatarsal  bones  should 
be  disui'ticu1at«d  from  the  tarsus  when 
a  section  is  possible  not  less  than  three 
fourths  of  an  inch  anterior  to  each 
tarao-met4itarsiiI  joint. 

When   a   section    posterior  to   this 
line  is  required,  a  tarso-metatarsal  dis- 
iio.  aj«.  articulation  should  be  effectetl.     Hey^i 

oi>emtion  is  only  justiHuble  when  the 
anterior  face  of  the  internal  cuneifonn  is  disea.wd.  As  much  as  the 
anterior  fourth  of  each  cuneiform  bone,  and  the  anterior  luilf  oF  the 
culKiid,  may  be  sawn  off,  in  preference  to  tlie  siicriUce  of  the  Iwny 
frame-work,  by  Forbes' s  or  Chopart's  operation. 

When  the  caneiforro  bones  must  be  removed,  and  the  posterior  bulf 
of  the  cuboid  is  sound,  Forbes's  operation  should  be  preferred  to  Cho. 
part's.  Chopart's  procedure  is  next  in  order.  The  sub-nmtrjijjraloid 
oiieration  shoiild  always  be  preferred  ttJ  a  tibio-tarsal  (Symt's)  am])uta- 
tion.  If  thi!  condition  of  the  part-s  is  such  that  tho  vitality  of  the  tiap  is 
assured,  the  operations  of  Le  Fort  and  Piro^olT,  carefully  and  skUlfnlly 
done,  should  be  preferred  to  the  tibio-tarsal  disarticulation. 

Even  at  the  risk  of  a  second  operation  being  required,  an  effort  to 
preserve  the  greatest  possible  portion  of  the  foot  is  justiHable,  except 
wlien  it  may  seriraisly  tlircaton  the  life  of  the  patient.  The  value  of  a 
Borfnce  accustomed  to  pressure  can  only  be  thoroughly  appreciated  in 
the  after-atljiistment  of  an  artificial  apparatus. 

Tseg. — Amputation  at  any  portion  of  the  h^g  above  the  line  of  section, 
in  Synie'-s  operation,  should  be  made  by  one  of  two  methods. 

1.  Modified  Circular  Skin- Flap. —Ax  a  sufficient  distance  beyond  the 
point  at  which  the  Imnes  are  to  be  divided  make  a  circular  cut  through 
to  the  deep  fa^wia,  split  the  flap  dinu'tly  over  the  libnla,  up  to  the  point 
of  section  thrftngh  the  bones,  and  carefully  dissect  up  the  cuff.  'When 
the  tlap  is  reflecte<i,  at  the  level  of  its  base  divide  all  the  soft  tissues 
squarely  down  to  the  bones,  which  are  next  sawn  through.  The  .spine  of 
tho  tibia  should  be  trimmed  down,  to  prevent  too  acute  pre-ssure  and 
sloughing  of  the  skin  at  this  point,  a  not  infrequent  occurrence  when  this 
pi-ecaution  is  omitted.  The  drainage  is  at  the  fibular  side,  and,  as  the 
leg  should  be  elevated,  the  tube  should  come  out  <it  the  highest  pi:ilnt  of 
the  jH'ipendicular  incision.  When  the  bones  ai"e  sawn  through  within 
six  inches  of  the  knw-joint,  the  remainder  of  the  fibula  should  be 
exseoted. 

9.  Mt'lTind  of  Prof.  Slrphe^i  f^/n if h.— Commence  an  incision  in  the 
center  of  the  anterior  surface,  and  carry  it  downward  along  the  side  of 
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the  leg,  so  as  to  make  a  slightly  cuned  flai),  with  it8  convexity  below ; 
when  the  incisinn  jmssf^s  over  the  prominent  pjtrt  of  the  leg  tuwartl  the 
poatenur  surface,  incline  it  upward  until  the  middle  of  the  liml>  is 
reachefl,  where  it  should  be  cuntinued  directly  up  to  the  ])olnt  nt  which 
the  bone  is  to  be  divided  ;  muke  ii  .sirailnr  incision  on  the  opposite  Kido 
(Fig.  3^7) ;  the  flaps,  consisting  of  the  skin  and  fascia,  aru  disxeiTted  uj>- 


Fto.  iff.— (AiUr  M 


ward  about  an  inch,  at  which  point  the  mnscIeH  an>  divided  squarely 
down  to  the  lK)m'.s.  After  the  iHmea  are  dividwl,  tbn  \hhh\  is  brought 
over  the  stump  and  snturod,  leaving  the  dminage  at  the  upijcr  jmrt  of 
the  posterior  incision. 

In  very  emaciat^id  subjects,  to  forestall  the  liability  of  sloughing  in  the 
flajis,  the  first  circular  cut  should  go  directly  tlimngh  all  the  tissues  down 
to  the  hones,  and  the  perpendicular  incision  along  the  fibula  also  down 
to  this  bone.  All  the  tissues  should  then  be  !ifte<l  closely  from  the  peri- 
oateum  and  interosseous  membrane,  fonniug  a  solid  flap,  reflectetl  up  to 
the  point  at  which  the  bones  ore  to  be  divided. 

When  the  lini'  of  nnipulaticm  a]ipi*oachca  nearer  timn  thi^Mt  iDcht>3 
from  the  upper  articular  surface  of  the  tibia,  a  complete  disarticulation 
at  the  knee  should  be  performed.  At  or  below  this  point  the  tipper  por- 
tion of  the  bone  should  be  preserved,  and  the  fibula  exsecled.  After 
recovery  fwm  the  operation  it  will  Iw  found  that  the  tibia  is  flexed  njjon 
the  femur,  so  that,  in  the  adjustment  of  an  arliiicial  limb,  the  chief 
pressure  may  be  comfortably  borne  upon  the  nonnal  tissues  in  front  of 
the  patella  and  the  tuliei'osity  of  the  tibia.  The  givater  pressure  in  any 
protheiic  apparatus  used  after  amputation,  at  or  above  the  knee,  falls 
upon  the  isoliio- perineal  region.* 

*  Tbo  oilier  i>]terationB,  whivti  coiiMoted  in 
iiiRkiti|i  n  lung  ftOil  a  ehurt  B&p  uu  oppoeite 
«ide«  of  tho  l«(r,  flpo  now  fallen  into  ironora) 
disQM.  Tiie  rvqaireniciita  wiD  be  b«tu>r  [ol- 
6\\et\  by  any  one  of  tlie  mtithoila  nlready  ile- 
ftcrihed  tluo  by  the  toore  cirinplimted  iD«th- 
odB  of  Teale,  Lev,  SeJUlut,  and  otlren. 

Method  of  Ttnle—Lang  and  Shart  Rfe- 
lanyuUir  Ftapt.—~The  lotiif  flap,  folding  QV«r 
Ui«  vwl  of  Lbo  l»oiK>,  \»  fonn«(]  nf  |>arts  goo- 
^ffltly  devoid  of  large  bl>>i>d-vo;weU and  Dcrves, 
wlikli  strnctiirca  ori*  left  in  th«  vhort  Dap. 
Tbft  siso  of  iko  luu^  ltu{>  i»  dtficrmiuiMl  by  tbc 
ctrcDtnftreDoe  of  tirn  limb  at  ibe  place  of  am 


Fmk  Ak— (tltuii  Bfj-maL) 


putatloD,  ttJ  loDglb  and  breadtb  being  encb  stiiial 
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Knee-joint— First  MHhod—MofliJied  Ciretilar  SAin-F/^p.—Xhtrnt 
three  inches  bulow  the  piitelln  make  n  circular  Buwp  ttpoiind  the  Ip^, 

ilividinj^  the  skin  and 
fascia.     Join  this  by 
a  perpeudicalar  incis- 
^-\  ion  in  the  mithlh-  line 

"X,,^     of    the    posterior    as- 
pect of  the  linili,  ex 
tending    rhniii^h    the 
skin  and  fascia,  and 
at  least  as  high  as  to 
the  level  of  the  toxj  of 
the    iKilella.      I>i.s.s('et 
the  skin  hack  carefully,  keejwng 
close  to  the  anterior  surface  of 
the  patella,  as  the  skin  over  tills 
bone  is  usually  very  thin.     It  is 
not  necessary  to  dissect  the  cuff 
as  high  on  the  lateral  and  posle- 
ri<»r  aspects  as  in  fnint.  siuci-  the 
yio.  asaL-iAitcr  EmuuivI)  }  anterior  incision  in  mado  to  allow 


Ftn.  S$l.— (Modlflad  ftwn  Enmreb.) 


to  hnir  tbu  I'ircacrjieronco  nf  tlie  Hull  ut  tliia  tiutnl.    Tiie  bliorl  Bi^i  U  one  foarih  ah  lung  as 
the  other.     Tlio  intiriooa  aod  stump,  aHcr  Tcn1t''->  inotliml,  ore  nliOTrn  tn  F\e.  22H, 

SedithCa  Method — Long  Ilhutar,  Short  Tibial,  /"/«;>,— Opiiositu  ihv  point  ul  wliicb  the 
boDM  ATX)  to  be  divided  insert  a  \ooff,  tliin,  atnputAtinp'kaifc,  tbo  point  of  whii'h  bIiaII  frrozc 
tlie  ^De  of  tbe  tJbia  and  the  ontcr  aarface  of  tlie  fibula,  and  coni«  out  tJirougb  Ihe  oatw 


tia.  tM. 

wjiect  of  the  calf.    Cut  downvard  close  lo  tb«  boiiw,  and  inaku  a  too;;,  ruuudv-d  fUtp. 
^ort  (Lap  is  made  bj  aa  inclaion  nirb  n  alight  downward  conroiEit;'  (Fig.  2Slf). 


The 


F».  fflO.-(Ai.hhnnitV  ■' KntydopipdlB.") 

Zm'#  Xethoii. — Tbw  li.<0)|[tb  uf  tin?  \\a\M  m  (Irtvrniinvicl  as  in  Tea)v'»  amputatina.  Tbe  lonR 
ftap  ii  |M>8t«rior,  a&tl  includiw  t1i«  Hkiii  and  vara)  musck'a.  Tb^  il««p  uiukIv»  uid  l1il>  vc«w1e 
ar«  dlrlded  aquareljr  at  ib«  bsiw  or  tho  flap  (Fig.  230J. 
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Fta.  3St.— TniuvcruMCtian  of  tbcriitbt  h«tju«t  Blxitnibeanklfr-^nt,  thovinic  ihonlMtnooftfaa  porliQa 
tlM  plan  of  BocUea  ibroiuh  iba  iMUeoll  la  Hjtat'*,  Hro|^^  L«  yon\  HvaUitr't,  •ud  ^rau't 
■mmbtiooi.  Looldag  K  Que  rarfcoo  atantt  tha  Iwdf.  t.  Extonwr  komv  dioitoruw.  a.  Anuviot 
Uhwl  VMwIe  and  nerva.  t  Kxtviwor  profwivs  pollicis.  4,  TlbioJiB  antSmn.  5,  Ininnal  MfiLciui 
vvitL    A,  Ti)<ialb  pOKtciu.     i,  F1«aar  )oni[ui  ijixltvniiii.    8.   I'nvtcrior  tibUl  ^nt-ry,  veitiA,  ni»)  nerve. 

iFlexur  lanifii*  pollicii.     Iti,  ToiiJo  AofiUlU.     11,  Ejcunul  •.-tiUaeoun  iMinv.    I:i,  Pcrootius  brcvb. 
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of  the  removal  of  the  patella  and  dissection  of  the  sjnovial  sac  jnst 
above  it.  Bivide  the  tendon  of  the  quadriceps  at  the  ujiptT  limit  of 
the  paMla,  turn  this  down,  cut  the  lalei-al  ligaments  and  rapRulf  aUmg 
the  edges  of  tlie  rdudyles  of  the  femur,  flex  the  leg  Btrongly  on  lh<^ 
thifrh,  divide  the  crucial  lignmcnts,  antl,  as  soon  aa  the  posterior  H^- 
nient  of  Winelow  is  exjxised,  introduce  a  long  knifi*  and  ri'iaove  the  leg 
by  (Milting  stjuartily  thi-ougb  the  wift  tissues  at  the  buck  of  the  articu- 
lation (Fig.  a-Jl).    A  cloth  retmetor  is  now  applied  and  a  slice  of  boae 
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Fm.  SSS.^3Mtion  UinHhih  tli«  mMdIa  of  the  riiclit  tog.  Ijmkmg  frnm  txilow  iipwanl.  1,  .\iit«ivir  HI 
Uterj,  vciM,  and  di-ttc.  S,  PoMorlor  tibial  aHer^',  veiiis,  luid  iicrvu.  S.  PtrroDeul  tutrrj  (m<)  *di 
4,  LoDfC  nphcQft  v«in  KOd  turn.    S,  Hu»cul»-cuini(iot£*  ncrvs.    &,  Shoii  uphona  v«ia  uid  Derrc. 

removed  with  the  saw,  leaving  a  smooth  surface.  Should  the  articular 
end  of  the  f«niur  be  diseased,  the  secliim  may  l)e  nm<Ii!  high  enuugh 
to  remove  this,  pnividmi  the  saw  dnps  not  enter  the  medullary  cnnn]. 
With  the  cntting-forceps  round  off  the  sharp  edges  of  bone,  tie  the 
vessels,  and  close  the  flap  as  in  Fig.  939. 

Second  Mctfnul  {OperaiUm  of  Prof.  Sit'phen  Smith). — AVith  a  large 
scalpel  commence  an  incision  about  an  inch  below  the  tubercle  of  the 
tibia,  and  cut  to  the  bone;  carry  it  downward  and  forward  l>eyond  the 
curve  of  the  side  uf  the  leg,  thence  Inward  and  backward  tu  the  middle 
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After  the  flaps  are  stitched  the  dminage-twbe  makes  Us  exit  throngh 
the  xipper  posterior  angle  of  the  wound. 

>Vheu  iu  amputation  near  the  knee  the  femur  is  the  seat  of  osteo- 
myelitis, the  indications  are  to  thoroughly  deause  the  canal  by  mfan.s  of 

a  loHK  V'olkmunn's  RpiKin  and  irri- 
gate with  sublimate  solution :  intro- 
duce a  long  drainage-tnbe  the  full 
length  of  -the  canal  .and  bring  this  ont 
thniugli  the  tlap  exactly  in  Hue  with 
the  axis  of  the  canal  (Fig.  237  a}. 

Ift  this  way  the  danger  of  a  high- 
er amputation  is  avoidwl  and  a  longer 
stump  secured.  In  two  instances  of 
um])utntinn  just  above  the  knee,  after 
exsor.tion  of  tliis  joint  in  which  osteo- 
myeiitis  occurred  iu  the  fenim-,  I  car- 
ried out  tids  practice  successEnlly. 

L'rigarion  through  the  tube  should 
be   practiced  about   the  seventh  day 
and  every  three  or  four  daya  after  tliis,  and  the  tube 
gradually  shortene^i. 

Ttiifjh. — Ttie  metUod  to  be  »elecled  iu  auijiutatinns 
tlirougli  the  lower  two  thirds  of  the  tliigh  will  depend 
upon  tlie  size  of  the  member  at  the  point  of  election. 
Iq  limbs  of  ordinary  size,  and  particularly  in  emaciated 
persons,  the  operation  advised  in  the  arm  should  be 
followed  here. 

Fhst  Method. — Make  a  circular  incision  thmngh 

the  skin  and  fascia,  joined  by  a  perpi-ndiciilar  cut  en 

the  hjwer  external  as|)eet  of  the  limb.     Di&sect  up  the 

fla]>  from  the  muacli'S,  and  divide  idl  the  ivmaiuing 

soft  tissues  squarely  at   tlie  p*iint  of  section  of  the 

bone.    Sntnre  the  flap,  and  drain  fmm  thfi  outer  upper 

(and,  if  necessary,  lower)  angle. 

Second  Method. — JJelow  the  line  of  section  through  the  femur,  at  a 

distance  sufficient  to  funiisli  an  ample  flap,  by  a  circular  iuclsiou  divide 

the  int*?gument  down  to  the  muscles,  allow  the  Hkin  to  retnint,  and  at  the 

line  of  reti-at'tiun  divide  the  renuiiaing  soft  tissues  down  to  tlie  bone. 


either  of  the  forwKolnK  operntiims,  Card^ii  ru[-oniinciii1i>tl  eoctioii  Oiroti)^  tlie  condyle* 
Grltl)  Introdiicfd  an  nKlcuptai^iu  iiiudificuiioa  by  milking  a  luuif  rerbingtilar  Hkin-Qnp  fmm 
the  fruot  uf  tlie  kiii.«  au*l  Il-jj,  which  U  UuMctod  iiji  c1f«|>)y,  liftinK  tho  patella  in  Uie  flap. 
Dehin<],  ii  iihurt  flu|>  \n  niiulo  »lmUiir  to  Clwt  in  Cariien't  rii(.-tho<J.  St'ctlou  is  ninde  tbrooj^ 
tlie  booe  tlmiit  an  inch  nhnv«  ihe  tip  nf  the  int^rnAl  rondvk,  oml  the  nrtir.ntnr  nnrfA<'«  nf  |h6 
|>at4lU  is  th«a  «nwn  off.  Thii  |iruoirtlure  may  b«  hei^t  HorminpliKhed  hy  grnipiuff  the  Hap  with 
tbft  left  hand  anil  Btretchiug  it  oviT  iho  knupklec  so  ihiit  the  artioiilur  imrfnoe  uf  the  pstells 
uka  directly  upward,  where  it  is  Hied  qiiit«  linmnvahlj.  A«  the  flnpi^  are  n^jiutwl,  the 
|WD  «nrfacu  vf  thiH  bone  is  bn'upht  into  rontJt«t  with  Ifiat  of  Iho  f«niur.  Some  op»rftton 
Bocnre  it  bero  hy  LrnnsfixioR  with  an  Ivory  pia.  The  wbolu  procwdarti  is  not  only  ditScult  and 
l«dioas,  but  wboll/  aDDweaaar;. 


AMPtTTATIONS.  153 

On  the  anterior  and  external  aspect  of  the  thigh,  by  a  perpend ioulnr 
incisjon  extending  as  high  as  the  point  of  section  of  the  bone,  divide 
everything  to  the  bone,  and  from  the  i)erio9teiim,  with  a  dry  (iLsiwctor, 
lift  the  solid  thip.  Apply  the  cloth  retractor  and  saw  through  the  Itoiie. 
As  the  stump  is  placed  in  an  elevated  position,  with  the  thigh  also 


-/.#._  -  "^^<%1 


vmsmm 


■'^■kmr^^^'^' 


MB'. 


€^:«^  ^  A.\:K' 


Fw.  S8B.— SMtioQ  Uiroagb  Ui«  riifil  rrnnuT  >t  tho  oanH.vInt  Mid  at  tlie  tnicklle  of  the  palclbt.  Looklmt  at  tbc 
MDtnd  m>r(it«c  m  expoaod  alter  wnpuUtioa  nl  Uus  puint.  1,  PofdltMl  uurx,  voin,  iiiitl  faltl^^ml  |M>rliU'ul 
awn.  8,  KxteniAl  popliual  or  fwtoiuMl  Mrro.  Tha  «a[»uUi  and  tiM  a^noviiLl  cavitiM  ate  acluuntUjr 
■Iwwti,  H  w«tl  »M  xttti  turm  mMvm /ttUUi*, 

abdncted  and  rotated  ontward,  Ihe  drainage  is  naturally  at  the  upper 
angle  of  the  perjH'udicular  incision. 

At  ike  Hip.  —  I*r»»ceed  as  follows:  Place  the  {wtient  so  that  the  hip 
at  whicli  the  opemtirm  is  to  be  performed  i>rojeela  well  over  the  corner 
of  the  table,  llie  meml>er  to  be  amputated  is  emptied  of  blood  by 
elevation  and  the  Esroareli  bandage,  and  is  held  by  an  assistant  while 
the  opi>osite  thigh  is  abdncte<l  and  allowed  to  drop  over  the  end  of  the 
Iftble.  the  foot  resting  u[m)U  a  stool,  llteniorrliage  may  m  greiit  \*i\x\  l>e 
controlled  by  placing  a  compress  upon  ihe  iliac,  as  it  runs  along  the  rim 
of  the  pelvis,  and  holding  tliis  down  and  in  position  by  a  strong  roblwr 
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tube,  carried  obliquely  aronnd  the  grciin  from  the  perinieniD,  above  the 
anterior  sjvine,  andmer  the  orvst  of  the  iliuTn.  An  abdominal  tourni- 
quet shntild  b(*  applied,  ho  as  tn  compress  iht;  aorta  at  a  point  one  ineh 
to  the  Ipff  of  tlie  itmbilicus.  This  neod  uut  be  tightened  unless  cimipre-s- 
sion  below  proves  Inadeq^uate,  * 

<}jn;raf-ifm.—l\a]t  way  Imtween  the anterifU'-sni)erinr  spine  of  the  ilium 
and  the  upper  surface  of  the  troclmiiler  major  (the  cxlivniity  U'iag  lu'hl 
parallel  with  the  axis  of  the  body,  and  the  foot  nonnully  everted)  intro- 
duce a  strong  scalpel  straight  do\ni  to  the  bone,  and  by  a  single  incision 
divide  all  tha  lissue.s  along  the  head  and  neck,  over  the  middle  of  the 
grpAt  troeluinter.  and  down  the  outer  aspect  of  the  femur  for  three  or  four 
inche^s,  and  as  much  as  six  if  possible,  below  the  tip  nf  the  tnichanter. 
Arrest  the  bleeding  as  the  oijeration  proceeds.     Dissect  the  teudona 


Fto.  2S9.— (Modl(l«il  Onm  EmdakIi.} 

from  their  insertion  into  and  near  the  trochanter,  using  the  cutting  edge 
of  Ihii  kaiff*  only  when  necessary,  preteceuce  bein^  given  to  lifting  tlie 
soft  pnits  from  the  i>eriosteum  and  capsuh*  with  tlui  dry  dissector.  With 
strong  hook  retractors  the  edges  of  the  wound  are  separated,  the  joint 
expo3«>d,  the  capsule  and  ligamentum  teres  divided,  and  disarticulation 
effccte<l.  The  soft  parts  are  now  etill  farther  lifted  from  the  bone,  to  a 
point  at  least  six  inches  below  the  troeluinter.    The  entire  mass  of  soft 

*  If  no  oilier  rncnnd  is  rc  hartA,  the  ilSan  tiny  be  eoinprciMod  b>  inlrodiiciD^  a  pai]<I«d  utAlS 
Into  tlie  recluiii,  hik!  over  thin  iifwn"!  ■»  it  ruus  sluiiff  lhi>  jh-IvIc  rim. 

Trettdolenbunf  rvoumnioiiOoO  iruiufiiion  by  mt'iins  uf  «  round  st«el  jiin,  whidi  in  pnsscil 
twtirMi]  the  bend  of  tbo  f«niar  and  tbc  remorsl  vc)i§eta.  CotDpre*aion  U  inointoined  by  tti« 
elairtic  luiudagv,  throwu  uvsr  tb«  end  in  figare-vf-S  fii^iun. 
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iinnes  is  now  constricted  by  a  second  eliwtic  lube,  or  liguture,  aa  cIosr  to 
the  body  as  possible,  nnd  this  intriist-ed  to  iin  aasistant,  whose  ]uind»  also 
grasp  that  part  of  the  flap  in  which  the  hirge  vessels  are  locivted.  At  a 
puiut  ai*  low  as  possible,  or  alxnit  six 
inches  ffom  the  trochanter,  make  a 
ciroular  sweep  imjnnd  the  ihigli, 
dividing  the  skin,  and  allow  this  to 
retract.  On  this  level  the  amputa- 
tion is  to  be  complet***!  by  passing  a 
long  knife  behind  the  bone,  cutTiag 
sqiia]t5ly  back  through  all  the  re- 
maining tissues  (Fig.  2:i9).  As  nip- 
idly  as  possiblo  all  the  lai-ger  vessels 
are  grasped  with  forceps,  after  which 
the  liijaturtM  are  applied.  The  drain- 
age should  Im;  from  the  cavity  of  the 
acetabulum,  out  at  the  upper  angle, 
and  at  each  of  the  two  lower  angles 
of  this  stum]). 

SecoRfl    Method. — Six    or   s*?von 
inches  below  the  trochanter  make  a 

ciri^nlnr  incision  thrniigh  the  skin  and  fascia,  and  allow  this  to  retract. 
At  the  love!  of  the  U'tracled  skin  divide  all  the  tissne-s  down  to  the  bone, 
and  saw  through  the  femur  at  this  level,  as  in  l>ieirenba€h*s  procedure. 


/ 


Pio.  »«.— <Afl«r  KMuud).) 


\ 


/. 


Fi».  S41. 


Secure  all  vessels  at  once,  and  disarticulate  by  the  same  incision  as  prac- 
ticed in  the  preceding  oi^eration. 

Third  Method  {Srskfne  MasoiCs  Operntion*).—'Y\w  circulation  is  con- 

•  ••  New  York  Mwlical  Journal,"  DwetDber,  1876. 
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slightly  fllxiucted  and  the  foot  in  the  mtrmal  degree  of  eversion.  The 
hinde  is  hold  at  aii  angle  of  flO°  to  the  axis  of  the  body,  until  the  point  is 
felt  lo  Hlrikoiind  i>iiss  inio  the  capsule  of  the  jniiit,  when  th^  Iiiindle  is 
elevated,  so  that  the  knife  is  iKimllel  with  Poui)ari's  ligument,  iind  so 
directed  that  its  point  will  emerge  on  the  inner  nspei-t  of  the  (high,  near 
the  perinaeum  (Fig.  240).  As  the  last  step  in  this  manu'iivre  is  heing 
effe<:ted  the  thigh  should  be  slightly  flexed  on  the  abdomen,  in  unler  Ui 


^. 


''/    . 


^ 


Fto.  ««.— Secdini  tluMiich  left  ihlirh  at  Ici  nkldlo.  LonUnir  U  Ibo  furftoa  Muehcd  to  the  1<ody.  1. 
Surnrfl^l  t^onl  artvr;,  voiii,  uxJ  wpliwous  oam.  i,  Gr«M  (wlatlc  tMrve,  uid  til*  Uteris  comw 
0*rii  htMadiei.  S,  TprmtnMl  bnnoh  of  prvftuida  fcmoria,  4.  Drarandinft  bnn«Iiaif  oxtcmBl  olreumflai. 
ft,  Long  MplunoM  nlu. 

relax  the  tissues  here  and  allow  the  knife  to  pass  well  beneath  the  great 
vessels.  Two  precautions  are  necessary,  namely,  not  to  push  the  knife- 
point into  the  obtnrui<»r  foramen,  and  also  l<>  avoid  wounding  the  wrotum 
or  labium.  By  to-nnd-fro  sweeps  of  the  knife,  which  i.-'i  made  to  pa.ss 
along  npon  the  bone  for  about  seven  inches,  a  flap  about  eight  inches  in 
length  is  cut  on  the  anterior  and  inner  aspect  of  the  thigh.    As  soon  as 
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the  knife  shall  hove  traveled  downward  a  sufficient  distance  to  permit  it, 
an  assistant  should  insert  his  middle-  and  index- fingers  into  the  wound, 
and,  wiih  the  aid  of  the  thumbs  aiipUed  externally,  control  the  vetfsels 
by  direct  pressure.  The  two  femoral  arteiiea  and  wins  should  be  at 
once  secured. 

Tli«  rai>sule  sh«(dd  now  be  divided  with  a  short,  strong  scali*!,  the 
head  of  ihe  bone  foiribly  luxated,  the  lonj;  knife  laid  acmss  the  w^ound 
behind  the  caput  femoris,  and  a  short  Hup  formed  by  cutting  aUing  tlie 


■^^ 


^ 


h 


X^ 
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1\ 


':/ 
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HrvCi     S,  \>KVY  I'duuliil  vcmkU:  UL-nr  Li.>   tin 


>r    hii'L    1.  >u|<'rUL'ii)1  rcoibnil  ancr}',  vein,  Mid  Hphi 
'j.nitur  utrvv  iui<J  v<.<b>cIs.    S,  Sofaillo  nerve  uid  VMHelh 


posterior  surface  of  Iho  femur  as  far  down  as  one  inch  beyond  the  gluteal 
fold  {Fig.  ^\\ 

Of  these  various  pnicednres  at  the  Wp,  the  firsts  although  requiring 
more  time  for  its  perlurmanee,  should  be  preferred,  since  the  greatest  of 
all  dangers  in  this  o iteration— haemorrhage — is  practically  avoided.  In 
fai  sultjtTlR.  nr  when;  the  aiusrular  development  is  very  great,  the  pro- 
cedure of  Ma.son  should  be  ff)l]f>wf<l,  Wlien  nipidily  of  execution  is 
essentia),  the  fourth,  or  transfixion  method,  is  preferable. 


AMPUTATIONa 


159 


I f£MUft 


'""curA„ec~ 


fAr 


Fia.  MK.— TronkvctM  «ccti<iB  of  left  Uiigh  thmiuh  tciuK-r  trochanier.  Lonkinjc  (torn  belov  upirord.  1. 
SMpbvnou*  TBin.  S,  8np»rflcl>l  ftttM>nl  vein  and  art«ry.  R,  f  roiuDiU  remonl  voin  and  srtco',  utorior 
enml  iMrve  bMWMO  tot  two  uKriCB.    4,  Obtant'ji  uvsyti  ood  mrvery.    i,  ScUlk  oei^v  and  urui7- 

NoTB. — Tho  follonios  iininmHri«B>,  compiM  by  Dr.  F.  C.  Shvppard,  nrv  lok^n  from  Prof. 
Aahhnm**  article  In  the  "  Eiioj-ctopiwJia  of  Sui^ry."*  Il  is  safe  to  aBecrl  thit  llic  ini)iroved 
m^lKxIs  of  liinniostAsis  *ntl  nDtiwp«U  will  yidd  n  litrlitir  nttu  of  worLilitj',  in  both  military  and 
oItU  [>nicUc«,  ttiao  tbai  thuvro  by  a  staij  of  itu-su  ubii.-*. 


I.  Summary  of  Ttro  ffundtvd  and  Thirty-eight  Caaea  of  Hip-Joint  Amputation  in 

Military  Practice. 


N4TPKE  OF  APIttATIOV. 

DM. 

TM>L 

UwtaBtr 
pweMrL 

T 

4 
10 

4 

89 

17 
8» 

0 
0 

0 
0 

1 

98 
«8 

JT 

7 

4S 

»S-7 

Sfl'A 

03-9 

RumpotatioD  of  ifaigli-sionip . .    . 

43-8 
B8« 

SO 

■i»" 

1 

3^9 

87-3 

•  WiUiam  Wogtl  &  Co..  New  York.  1881. 
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'^■^^  Femur. 


y. 


Via,  :M6. — ScetioD  throurii  tbo  hft  hip.    I<Qak'iiw  trom  belgw  upward.    Boduced  fVoni  lift  ritt.    1,  Ftn- 
onl  vfllo,  Artury,  mid  vrunvl  iiorv«  in  ordor  miin  iriihin  oittwnrd.    t, ' 


TqIm.    8,  BplgiulKi:  vein.     4,  VmmU  U>  >ocUibulum. 


Oivai  ac'ttlic  iitrvv,  utarj,  uid 


H.  iSumnuit^  o/  Seren^if-one  Cosm  of  Hip'joint  Amputation  fat  Iiyury  in  Civit 

Ptxictice. 


MATCKE  or  OPEKATtOK. 


Prlinwjr 

Iiit«rra«dU(e 

Meooadary 

ReBmpnUtion  of  thigh- ntnmp. 
Not  rtated 

Toul  number  of  case* 


B*f«T«N4. 

DM. 

T«nL 

6 

SB 

SI 

80-e 

5 

T 

13 

58-8 

5 

6 

11 

M-8 

4 

1 

5 

20-0 

4 

6 

19 

M-6 

84 

47 

71 

66- 1 

nL  Summary  of  Tteo  Hundred  and  Seventygix  Cases  of  Hip-joint  Amputation  for 

DiwfUK. 


KATTBS  OF  OPGRATmK 

BMonrwl. 

lHvi. 

■alDKl. 

Tottl. 

M  i>rl  nitty 

pvrcBBt 

18« 
20 

OS 

to 

H 

1 

81 

4t-l 
ft8-8 

Total  oamber  of  caaea 

150 

105 

15 

STfi 

40-S 
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IV.  Summary  of  Forty-eight  Cases  of  Hip-joint  Amputation  for  Unknown  Causes. 

BeooTeied. 

Died. 

ITodrtBr- 
mined. 

4 

T„tj                 Mortdltjf 
■                perocDL' 

10 

34 

48                 77-2 

V.  General  Summary  of  Six  Hundr^  and  Thirty-three  Cases  of  Hip-joint  Ampu- 
tation for  all  Causes. 


HATUBB  OF  CASE. 


£«eoT«rML 


Patholopcal '       166 

Traamfttio i        64 

CaoM  nnlcDOWD . .         10 


Total. 


320 


i>iea. 


105 

254 

84 


Uodrtcr- 
ml&cd. 


15 
1 
4 


393 


20 


ToUL 


276 

309 

48 


6SS 


Mortalltr 
percent. 


40-2 
82-4 
77-2 


641 


*  Uadfltermined  cases  omitted  in  compatiDg  percentages. 
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CHAPTER  IX. 

TlfE    SrROIOAL    Dlt^EAi^XS,    AND    ^VROERr    OP    THE    LYUPHATIC    VESSELS, 

VEIXS,    AND    AltTKKIE^. 


The  Lymphatic  Svstkm. — LvMPnANoiTis. 

The  pathological  conditions  in  inflammation  of  tlie  lymphatic  vessels 
closely  resemble  those  of  the  veins,  with  which  they  are  intimately  asso- 
ciated. Th«  hisfcilogy  of  the  two  systems  is  almost  ideiitiral.  One  pssen- 
tial  point  of  difference,  and  nnc  which  has  u  pnfhnlopiral  sifrniii ranee,  is 
that  the  lymphatic  vessels  ai-e  practicjilly  closed  tubes,  since  at  varying 
Intervals  in  their  route  to  the  center  each  trunk  breaks  up  into  small  and 
smaller  branches,  nntil  they  end  in  elosed  raiiillarit'S  in  tlie  substance  of 
a  lympliatic  gland.  Although  it  is  not  yet  positively  proven  that  there 
Is  no  direct  communication  between  the  afferent  and  efferent  vessels,  the 
weight  of  evidence  is  in  favor  of  the  theory  that  the  vessels  end  and  begin 
as  L'h>8isl  tubes.  It  follows  that  whatever  of  septic  or  inflammatory 
matter  may  pass  into  these  vessels,  it  (an  not  rapidly  enter  the  systemic 
circulation.  Each  lymphatic  gland  is  a  sieve  whirh  arrests  its  progress 
and  modifies  its  effert.  In  the  venons  system,  however,  there  is  no 
resistance  to  rapid  and  direct  systemic  infection.  We  conclude,  then,  on 
auatumiral  grounds,  as  well  as  from  clinical  experience,  that  the  effects 
of  phlebitis  are  mon;  mpidly  felt,  and  in  geneml  more  disastrous,  than 
those  of  lymphan^tis. 

1/1/mphtintfith  means  an  inllammntinn  of  nil  the  strnctnn^s  which 
make  up  the  wall  of  u  lympli-canying  vessel ;  the  endt>thclial  lining,  the 
mn.scular  and  connective  tissues,  are  involved.  Hypera^mia  and  thicken- 
ing occur,  with  or  without  coagnlation  of  the  lymph  and  occlusion  of  the 
ducts.  As  in  other  inflammatory  procysses,  the  native  and  wandering 
ce.Us  undergo  pmliferation,  and  form  in  the  extra-vascular  spaces  a  com- 
mon embryonic!  tissue,  which,  under  certain  favorable  conditions,  may 
undergo  granular  metamorpliosis  and  absorption  (resolution),  or,  if  the 
pnM^ess  be  violent  ami  the  tissues  of  a  low  order  of  vitality,  suppuration 
may  occur.  Lymphangitis  may  Im;  traumatic  in  origin,  or  resnit  as  a  part 
of  some  idiopathic  inflammation.  It  may  also  be  described  as  an  acute, 
subacute,  and  dironic  disease,  involving  the  superficial  ()r  deep  vessels, 
or  both. 

Tho  s-ymptoms  of  acute  lymphangitis,  while  varying  in  inlensity  pro- 
jjortionate  to  the  vinilenc«  of  the  cause  and  the  windition  uf  the  tissues 
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alT(!ct«(l,  are  the  same  in  the  pflstentiiil  features  in  evorj'  mne.  Following 
nn  inoctilAtion  with  any  septic  matter,  within  a  few  houra  there  is  a 
senne  of  uneaainess  and  burning  in  tlie  inmie<lijit«?  vicinity  of  the  wound. 
Pain  is  not  usually  severe  nntil  the  swelUng  is  well  marked.  At  the  end 
of  frum  twenty-four  to  thirty-six  hours  the  injection  of  the  superficijU 
vessels  whieli  lead  fn>n)  the  local  intlammation  toward  the  renter  may  he 
recognized.  These  red  linea  give  a  jjeeuliar  Kensation  to  tJio  lou(-h. 
Wliile  the  outline  of  the  vessel  (ain  randy  he  miido  out  by  palpation, 
there  is  often  nn  appreciable  thickening  and  tension  in  the  tissues  imme- 
diately over  and  oround  it.  Pain  is  pi^esent  in  florae  instances,  white  in 
others  even  direct  and  blrong  pressure  causes  little  (»r  no  disturUiure. 
^XTien  the  nearest  gland  or  plexus  is  reuciied  by  the  inlhininiatory  pro- 
CfiiM,  by  pres-siipe  u|Hm  these  a  sharj)  }tf>nse  nf  pain  is  exiKTienced.  The 
fe()rile  luovenienf,  which  may  ensue  within  twenty-fonr  hours,  though 
usuidly  not  well  marked  at  this  early  [Kirio*!,  i.s  generally  intrtHliU'ed  by 
a  chill  or  a  series  of  chilly  sensjitlons,  chamcteri/j-d  by  pallor  and  the 
*' picked-goose"  roughness  of  the  skin.  The  temperature  rises  rapidly 
above  the  normal,  and  may  reach  a  high  degree.  N^autiea,  vomiting, 
delirium,  and  the  train  of  symptoms  which  accompany  w-pticffiniia  may 
follow;  but  this  is,  fortunately,  the  t'xci'plion.  If  the  cimditlons  are 
unfavorable  to  the  progi-ess  of  the  disease,  the  tem])eratnre  deeliues  gradu- 
ally, resolution  ociMirs,  and  the  symptoma  of  Inflammation  disappear  in 
from  one  to  two  *veeks. 

In  the  diagnosis  of  h/mphanffitis  it  is  well  to  bear  in  mind  that  in 
phlabitis  the  lines  of  red  discoloration  are  wider  tluin  in  the  disease 
under  consideration,  that  there  is  a  moi«  geneml  condition  of  a-derao, 
that  the  lint«  of  inllanmiatitm  follow  well-known  und  appnH'iablc  veims, 
that  tkeso  veins  arc  very  jminfnl  to  pre&sui-e,  and  that  they  iire  easily 
recognized  as  hard,  semi-elastic,  knotty  cords. 

In  eTffthema,  eri/sipd<it,  and  dermalUiif  the  discoloration  is  deep  and 
diffuse,  and  the  snpei-ficial  Ij-mphaugitis  which  exists  can  not  be  made 
out  in  the  general  staining;.  It  is  evident,  however,  in  cue  unfailing 
eymiitom — adenitis  in  the  glands  in  the  dirtK^t  nintc  of  the  vessels, 

TTie  tTealmtmt  is  Jnrnl  and  generaL  Cold  appUcatiuus  are  preferable, 
if  cold  is  agreeable  to  the  patient.  Kmploy  the  ice  or  cold-water  bag,  or 
cold  cloths.  Heat  may  be  applied  in  a  simitar  manner.  The  sense  of 
comfort  experienced  is  the  only  criterion  in  determining  the  employment 
of  these  agencies.  The  lejid  and  opium  wash  is  a  raltiable  remedy. 
When  nn  extmrnity  is  affected  it  .sliould  be  kejtt  in  jwrfect  rejKise  and 
in  nn  elevated  position.  If  suppuration  occurs,  the  pus  should  lie  evacu- 
ated. If  (vltulttis  and  great  Tension  complicate  the  lymphangitis,  make 
five  parallel  incisions  to  obviate  threatened  strangulation.  The  consti- 
tutional remedies  look  to  the  regulation  of  the  alimentary  apparatus — 
quinixi,  iron.  etc..  and,  abi>ve  all,  pure  air  and  cheerful  sun^onndings. 

tiubacutv  and  eknmic  lymphangitis  are  associated  wiih  forms  of  gen- 
eral systemic  infection,  jls  in  syphilis,  which  is  typical  of  the  subacute 
variety,  and  in  *'Ho(lgkin's  disease"  nnd  the  Hu-ealled  scrofulous  dy»- 
crasia,  which  are  clironic  forms  of  this  disease. 
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Aflettiiifi,  t>r  iDHHmmatiun  of  a  lymphatic  glnnil,  HSiially  exists  with 
the  disease  jn»t  considered,  ur  it  may  be  independent  of  it. 

'I'he  pai/ioloffical  changes  \ary  as  the  pnx-ess  is  acuU',  Kufmrute^  or 
ehronw.  In  acule  adKUitis  the  colla  of  ihn  r-eticultim  and  the  leucocytes 
pfoliferate  with  p-eat  rapidity^  resnltiny  in  pressure  upon,  and  occlusion 
of,  the  perighindular  lilood- vessels,  and  consequent  snpj>nnit!t»n.  In  the 
sulxicul*  and  chronic  forms  the  proliferation  is  coniined  chiefiy  to  the 
connective-tissue  cells  of  the  reticulum,  or  net-work  of  the  gland,  causing 
an  nhnnrmal  thickening  of  the  stromu,  and  u  diminution  of  the  corpuscu- 
lar elements  of  the  gland. 

Acute  a<leniiis  may  penult  fr*ini  a  blow,  from  ex<?essive  nmscuhir 
action,  or,  as  above  stated,  it  may  follow  nn  acute  lymphangitis. 

The  symptomd  are  a  sense  of  soreness  and  tension,  sharp  throbbing 
pain,  inci'eased  on  nUght  pi*essui'e,  swelling,  and  redness  of  the  super- 
ja^'eat  skin.  The  suppuration  commences  in  the  center  of  the  gland, 
and  gnulually  extemU  until  the  tissues  around  are  involved.  The  con- 
stilutionid  .symjitoms  un^  similar  to  thost;  given  in  lymphangitis.  If  the 
intlamnmtory  proces.s  lie  of  the  sul>acute  form,  the  enlargement  is  more 
gradual,  and  jiuin  and  ihe  other  symptoms  of  acute  adenitis  are  absent. 
Later  in  the  historj-  of  this  process  fatty  and  caseous  degenerations  may 
occur,  ending  in  resolution.  In  chronic  adenitis  the  tumors  are  more 
8t>Iid  and  firmer  to  the  touch,  since  Ihe  enlargement  is  due  in  greater 
part  to  the  proliferation  and  hyperphisia  of  the  connective-tissue  struma. 

In  the  iTeaimmd  of  acute,  adenitis  perfe<a  quiet  must  be  enforce<l. 
lymil  applications  an?  indicated  as  in  lymphangitis.  If  sii])i>unition  is 
evident,  ejirly  incisi<m  is  indicated.  Krequently  one  after  another  of  the 
glands  in  a  group  breaks  down  in  the  process  of  suppuration,  forming 
sinu.ses  which  undermine  the  neighbonng  tis:^ues,  when  it  is  necessary  to 
lay  each  alwcess  ojien  fively  and  scrajw  out  every  jiarticle  <if  ilisea.sed 
tissue  with  a  Volkmann's  spoon.  Thus  treati'd,  the  wound  should  he 
packed  witli  sublimate  gnnze,  and  tivnted  as  an  open  wound  through- 
out. If  recovery  does  not  follow,  a  thorough  disHecliou  should  rt^muve 
the  diseas(^l  glands. 

Chronic  enlargements  of  the  lymphatic  glands  require  chiefly  consti- 
tutional treatment.  Local  measures  maybe  deemed  advisable,  in  order 
to  protect  the  i>art  from  pressure.  Plastei-s  of  mercury,  belladonna,  or 
galbanum,  are  among  the  most  useful  remedies  of  this  kind.  Painting 
with  tincture  of  iodine  is  painful,  and  of  doubtful  bencHt.  Among  con- 
stitutional ivuiedies  the  |:irofoitidide  of  mercury,  combined  with  tonics 
and  proper  alimentation,  will  in  geneml  prtive  most  satisfactory.  Ex- 
tirpation is  indicated  when,  after  the  fiiitlifiil  administration  of  consti- 
tutional remedies,  the  tumors  continue  to  inci-ease.  In  malignant  and 
tubercular  adenitis,  o|>eration  should  be  undertaken  at  once. 

Woumh  of  the  lymphatic  vessels  may  ocr-ur  in  cornnmn  with  solutitmH 
of  continuity  in  other  tissues.  The  csirape  of  lymph,  and  (i4:clu.sinn  of  the 
vessels  involved,  buck  t()  the  first  wjllatenil  bmncli,  is  the  rule,  as  with 
the  blood-vessi'ls.  If  the  vessel  U^  large,  as  when  the  deeper  channels  of 
the  leg  or  the  thoracic  duct  is  divided,  the  ligatuie  or  compression  of  the 
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distill  end  is  necessary  fo  prevent  a  lymph  fiRtiiliu  It  has  been  di?m<m- 
Btratcd  that  the  lymph  nnd  chyle  can  be  carried  into  the  circulation  by 
collateral  routes,  after  f*PcIusion  even  of  the  Hmraf'tr  duct, 

VaricoifUiis  occur  at  times  in  the  lymphatic  vessels,  as  in  the  veins. 
The  causes  and  treittment  are  essentially  tlie  same.  As  a  n^sult  of  ob- 
struction, in  snmfi  instances,  rtfutic  di/afafioriit  w;ciir,  which,  according 
to  Bellamy,*  nM  usually  found  in  the  ton;u:ue.  lips,  and  about  the  neck. 
Ilydromata  of  the  net^k  are  at  times  ctm^niial.  In  their  structure  ihcy 
are  trabeculated,  the  caverns  liilfHl  with  ]yni]»h.  Tho  location  is  hmienth 
the  occiput^  nnd  the  tumor  is  s\Tnmetric.nI,  the  cyst  of  each  side  of  the 
median  line  being  lined  \vith  lymphatic  endothella. 

New  formations  (lymphouiata)  of  lymphatic  vessels  occur  occasionally, 
and  blood-ve»iel9  developing  in  these  give  rise  to  a  mixed  new  gntwtli, 
known  as  lympbo-ungeiuma. 


Phlebitis,  t 

Definithw  and  MouBin  Anatomy.— rA^c&i//*  means  an  inflamma- 
tion of  all  the  tissues  which  enter  into  the  formation  of  the  walls  of  a 
vein.  Bndt/phfebi/iSy  niesophldtitiSy  and  periphlehitif:  are  terms  used  to 
designate  the  intlammatory  process  involving  respectively  the  internal, 
middle,  and  external  layers  of  the  venous  wall. 

The  progress  of  inflammation  in  tho  tissues  of  veins  is  closely  analo- 
gous to  that  of  the  same  process  in  all  other  structures,  namely,  irrita- 
tion, hypenemia,  tumefaction,  infiltration  of  the  extra-vascular  spaces 
with  emigrant,  embryonic,  and  pus  cells;  the  process  tenninating  in 
cicatri/iiti(m  (often  with  adhesions),  calcareous  degeneration,  suppuration, 
or  gangrene.  The  mode  of  termination  will  dei>end  njHjn  the  severity  of 
the  attack,  the  character  of  the  lesion,  and  the  power  of  resistauce  and 
recupeniiif>n  I'xisting  in  the  tissues.  The  intlnnimiitory  ])r(M'4iss  Involves 
11  tubular  structure,  tho  walls  of  which  are  cnmjwksed  of  iin  iuner  layer 
{inJimaX  made  up  of  flat,  polygonal  cells  (the  endothella),  a  middle  layer 
chiefly  made  up  of  elastic  tissue,  and  an  outer  layer,  containing  elasKc 
loops,  connective  tissue,  and  unstriped  muscle.  Blood-vessels  and  nervea 
traverse  the  outer  and  middle  tunics,  following  the  btmdles  of  connective 
tissue. 

Tlie  cells  of  the  lining  membrane  are  smaller  than  the  arterial  endo- 
thella, and  arc  iml)eddetl  in  a  fibrillated,  intercellular  substance  (Comil 
and  Ranvier).  The  elastic  and  muscular  tissues  are  less  dcvelo]ied  than 
in  the  arteries  (Utfitzmunn).  These  are  so  irregularly  arranged  that  any 
division  into  middle  and  external  c<mts  is.  in  great  part,  artiflciul  and 
inary.     Moreover,  many  of  the  veins  contain  no  mu,«cu]ar  tissue, 

•  "  EiKTTclopuMii*  of  Siirgvry,"  wol  UI.  p.  34,  Adihiiot.     Wiilwti  Wood  A  foo.,  18S3. 

t  That  [Kirtion  of  this  cbitpter  between  patcrM  Idl  and  I9S  i»  uken  from  tnj  nHick  in  thu 
"  Intfmntional  EDrrclo]ii]M]ia  of  SorfKTjr,''  «lit<^l  hy  Pror,  John  Aslihiintt,  Jr.,  M.  R. ;  ptil>- 
tislivcl  hy  Mewric  WiUiun  Wood  tt  Co..  of  Jfew  York  citj,  for  whoiw  ktnd  pormlMion  to  inlro- 
(]u(M>  H  iu  this  book  in  its  ori^nol  form  the  miUior  be^a  lo  mnke  fab  liuren)  aoknowlcdpnouL 
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while  their  connective  tissue  varies  in  qnantity  in  different  parts  of  tlitf 
body.  The  sinuses  of  the  dura  mater,  the  veins  in  bones,  and  those  of 
the  retina,  have  nr»  miiKculiu-  libws,  while  t.]w  jugulars,  subrlaviaus.  and 
vense  cavie  have  a  relatively  small  quantity,  or  nre  en^iI■ely  devoid  of  this 
tissue.  A^io,  the  an'angeoient  of  the  muscular  tissue  differs  in  dlff'erent 
veins.  The  inferior  vetui  rava  and  the  portal  and  i-eiial  veins  have  an 
inner,  circular,  and  an  external,  lonj^iludinal  layer,  while  the  fetntiral  and 
popliteal  veins  have  the  loniBitndinal  fibers  more  internal.  Tliis  tissac  is 
still  more  complioatecl  in  the  sjiphenous  veins,  where  the  internal  layers 
are  armnnfed  lon;;itudinally,  with  a  numl^er  of  alternalinj^,  or  transverse 
and  lonj,'itudinal,  layers  placed  externally  to  these. 

The  elastic  layer  be;^ins  immediately  external  to  the  lm.sement  sul>- 
Htanre  which  supports  the  endothelial  layer,  and  is  here  somewhat  Iso- 
lateii  and  well  delined ;  but  fi-om  the  external  surface  of  this  central, 
elastic  lamina  aprin^js  a  net-work  of  elastic  fibers,  thnjugh  the  loops  and 
in  the  meshes  of  which  are  woven  the  niuscular  and  connective- tissue 
libers. 

The  vasa  vasorum  follow  the  connective-tissue  bundles  in  their  distri- 
bution to  the  tissues  i>f  the  wall  down  to  the  elastic  layer.  Nerves  from 
the  synipiithetic  system  have  bi'i>n  demonstrated  in  the  larger  veins. 

The  valves  are  delicate  rednplications  of  the  internal  coal,  having  a 
well-dellne*!,  elaslie  reticulum.  es|ieeiully  on.  their  distal  or  c<invex  sur- 
face tUi'itzmann),  and  musrular  fibers  at  the  point  of  attachment  to  the 
venous  wall.  " 

The  va.seular  area — the  outer  and  middle  layer's — is  first  concerned  in 
the  inllanmiatoiy  process.  The  endothelial  tunic,  as  a  result  of  these 
structural  changes,  is  subsequeutly  involved  in  the  pnieetw.  It  then 
appears  cloudy,  thickened,  and  rough,  and  may  !>ec«me  separated  in 
shreds.     (Krey.) 

In  the  vascular  area,  during  the  earlier  stages,  the  capillaries  of  the 
vasa  vasorum  become  swollen,  the  white  corpuscles  migrate  into  the 
extra-vascular  spaces,  and  the  n(»rnial  connective-tissue  cells  are  stimu- 
lated into  rapid  ])roli(erution,  nwulting  in  a  thickening  of  tlie  wall,  due 
to  the  i>resence  of  these  embryonic  cells,  and  the  excessive  hj'perfcmia. 
As  in  arteritis,  the  vitality  of  the  endothelial  tunic  l»ecomes  imiKiired, 
aud  it  is  more  or  less  projected  into  the  cavity  of  the  vein,  the  endolhelia 
undergoing  rapid  prolifomtion.  .Vfter  a  few  days,  grannlation-buds  pnsh 
out  from  this  embryonic  tissue  of  the  endothelia,  and  new  capillaries  are 
develoj>ed  in  the  gninulation- masses,  anastomosing  aud  becouiing  a 
part  of  the  circulation  of  the  vasa  vasorum,  as  well  as  leading  into  the 
coagulum  which  occupies  the  wiliher  of  the  vein. 

At  the  point  of  contact  of  the  outer  su  if  ace  of  the  thickened  endo- 
thelia]  layer  with  the  internal  surface  of  the  middle  (elastic)  layer,  lai^^e 
siuiisi's  are  developed,  which  receive  the  l>h«>d  from  the  capillaries  of  the 
middle  tunic.  These  sinuses  are  lined  with  an  endothelial  layer,  which 
rests  npon  the  contiguous  connective  tissue.  From  these  large  vessels 
tine  Kvpillaries  are  given  off,  which  ]x»rmeale  the  thickened  internal  layer, 
and  some  of  which  \)ass  into  the  organizing  coagulum. 
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When  a  thrombua,  mused  by  the  sudden  coagulation  of  tho  blond  in 
a  vein,  Is  examined  in  U»  rereni  Btate,  it  is  fntind  to  )>e  «rom|>nsed  of  sue* 
nessivo  luiniiia;  of  fibrin  and  rnrjinseles,  nnd  tbe  more  pt^cfnt  <>f  these 
Inniinm  ure  cxlernnl.  Wlum  Ihi)  vi'in  is  lirst  oi'clnded  by  this  nndden 
ooagnlation  of  the  blood,  the  pressure  from  behind  ia  so  fpreat  that  the 
coCTK'ihiin  is  Pompre.-ised  toward  it.s  center,  while  the  current,  more  and 
m»:>re  impeded  in  its  progTe»*t,  (lows  between  the  i>eripUery  of  the  clot  and 
Che  inner  8urfac«  of  the  vessel,  addiagi  layer  by  layer,  frceh  depoaits  of 
(■o;i^oil:ition  upon  tlm  thmmlnis.  A  microscopical  exiiminiition  of  such 
thi"ombi  ivve:ils  a  vast  nnmber  of  white  corpuscles  in  various  sta^jes  of 
fatty  degeneration,  with  layers  of  fibrin  inten'eninif. 

Kxpcriments  have  shown  that  not  only  does  the  jntlammatorj'  process, 
by  reason  of  its  inrasion  of  the  Intima,  pro<luce  changes  in  the  blood 
which  lead  to  stasis,  but  that  there  is  also  a  dangerous  endusmutus  of 
septic  matter,  which  is  swept  aton^  toward  the  heart  and  hNl^d  in  the 
capillariett  of  the  various  organs  ifinholi),  producing  infar^ti(m^s  ul>sce8sea, 
and,  almost  invariably,  irn'pnrablo  diimafje.  The  adhesion  of  ihe  Intimo, 
and  the  formatitm  of  a  flhrinaus  clot — which  may  completely  occlude  the 
vessel  (occhMton  thrumbiis),  or  may  merely  plaster  over  the  endotbelinl 
tunic  {peripheral  i/tro/nbns)—sirt3  efforts  toward  prevention  of  tins  endos- 
raosis. 

The  process  of  repair  in  tissues  capable  of  successful  resistance,  in 
venous  inflnnnnation.  is  one  of  organization  of  the  embryonic  cells,  libril- 
lation,  and  contraction^  resulting  in  jiartiul  or  complete  occlusion.  In 
tissues  of  low  and  iinpinivd  vitiility.  tbe  progress  of  ihi-  jntlammiilion  is 
ipidly  toward  sup|uiration,  usually  terminating  in  septic  fever  and 
death.  Microscopical  sections  from  such  specimens  of  phlebitis  show 
that  the  leucocytes  and  embi-yonic  cells  have  undergone  fetr^igressive 
changes,  and  that  the  tissues  are  iulilti:aled  with  juis  corpuscles,  (ian- 
gremms  sp<»t.s  are  not  infrequent,  often  opening  into  the  caliber  of  the 
vessel,  and  allowing  the  inllnx  of  septic  pntducta,  or  the  efflux  of  blood. 

Since  pbieltitis  is  a  frequent  cause  of  thrombosis,  and  since  venous 
thnimbosis  is  the  most  frequent  form  of  intra-vast^ular  coagulation,  a 
consideration  of  the  pathogeny  and  ]Mitliology  of  tins  process  must  natu- 
rally find  a  place  here.  Virchow  has  ende^ivorcil  to  show  that  primitive 
phltfbilLs  is  extremely  nire.  and  that,  when  a  clot  is  produced  in  a  vein 
which  is  int1ami>il,  the  coitgulati<m  has  more  often  preceded  than  followed 
the  inllammation.  Cornil  and  Kanvier,  from  whom  the  above  account  is 
taken,  do  not  accept  ihLs  theory. 

Fibrin,  the  immediate  factor  in  coagulation  of  the  blood,  does  not 
exist  as  such  in  the  normal  condition  of  tins  flind.  Under  healthful  con- 
ditions, the  blood  would  circulate  always  without  any  deposit  of  fibrillated 
Hbrin  in  the  economy.  Acconling  to  Denis,  the  normal  plasma  of  the 
blood  can  be  sefNUTited  into  a  scnu-sotid  siib.*it^tnce,  pl^ixmui^.  and  a  liquid, 
serine.  IMasniine  is  further  scimmhlo  intit  Jl/fn'n  and  mrtuWamen^  and 
it  is  held  that  the  coagulation  of  the  blood  is  due  to  the  convei-sion  of 
plasmine  into  tibrin.  Foster  holds  that  coagulation  is  the  result  of  the 
interaction  of  two  bodies,  paraglobulin  and  Jlbrinoyfm^  bniught  about 
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by  the  agency  of  a  third  body,  fibTin-ftrmeHl.  A.  Schmidt  has  carried 
expRriiueuiaiiim  further,  and  is  led  to  l>elieve  ihat  ptLrae;l<>l>ulJu  aud 
fii)rln -ferment  lH)th  on'^iniitii  in  the  white  bliMHiH;ori>ii8rlea.  This  theory 
is  exceedingly  seduntivc,  and  it  ran  not  he  denied  that  actniil  imrlinln^ 
proves  that  around  and  wttliin  inflammatory  areas  whei^  white  )>lood- 
corpuscles  are  most  abundant,  coagulation  and  fibritlatinn  are  more  apt  to 
oecur,  and  :i  study  of  thrombi,  which  have  been  gradualW  fonned»  reveals 
altematini;;  layers  of  wliite  nirpus4de.s  and  fibriUaled  hbrin.    (Green.) 

What  may  be  the  ]jrineiple  in  the  blood  which  is  the  fart<ir  of  r*Mi^iIa- 
tion,  or  what  reaetion  it  may  be  wiiieh  jireinpitates  the  hbrin,  we  ean  not 
in  the  present  c^mditon  of  science  positively  assert.  The  facta,  however, 
"point  to  the  conclusion  that  when  blood  ia  ctrntained  in  healthy,  living 
blood- vessels*  a  ceriuiQ  relation  or  equilibrium  exists  between  the  blood 
and  the  containing  vessels,  of  such  a  nature  that,  as  long  as  this 
equilibi-iiim  is  maintained,  the  l>lood  ivmains  fluid  ;  but  when  this 
etpiilibrium  is  dislurhed  by  events  in  tlie  blood  or  blood-vessels  (or  bjr 
the  removal  of  the  blood),  it  undergoes  changes  which  result  in  cos^- 
lation."    (Foster.) 

So  delicate  is  the  sensibility  of  the  blw>d  to  mechanical  Irritation  or 
hindrance  in  its  flow,  that  the  slightest  injury  or  roughening  of  the 
endothelial  lining  membrane  may  produce  a  deposit  of  tibrillated  fibrin. 
A  deliciite  needle,  or  wii-e.  or  thread,  thrust  into  the  lumen  of  a  healthy 
vessel,  pi-ecipitales  coagulation  upon  the  fnreign  body.  The  white  c(ir- 
puscles  are  found  clustered  in  great  numbers  on  the  foreign  iHMly,  and, 
when  the  ma.'w  is  examined  with  tlu- microscope,  the  corpuscles  seem  to 
seri'e  as  starting-points  for  the  development  of  fibrin.     (Keichcrt.) 

Cavsks  and  Ci.ixual  History  of  Phlkbitis.— Plilebitis  ha3  been 
termed  traumatic  and  Idiopathic,  and  the  latter  term  has  been  applied 
indiscriminately  to  all  forms  uX  phlebitis  not  directly  due  to  an  appre- 
ciable lesion. 

Idiopnthic  phhhitis  is  comparatively  a  rare  affection  (Virchow).  It 
may  occur  without  a  traumatism,  as  from  exjjosure  to  cold,  or  as  a  sequel 
to  fevers  and  varicosities  (Hamilton).  It  may  occur  as  a  complication  of 
syphilis  {Hutrliinson),  or  as  a  result  of  the  gouty  diathesis  (Paget).  Prom 
whatever  caus<_>  it  may  proceed,  i<.liopathic  phlebitis  usually  affects  the 
veins  of  the  lower  extremities, 

Tr<tumntic  phhhitis  may  be  caused  by  a  partial  or  complete  solution 
of  continuity  of  the  venous  walls,  by  contiguity  of  inHumcd  tissues,  or  by 
violent  mus<Mihir  action  and  pressui-e. 

Tlie  inflammation  of  the  uterine  sinuses  during  and  after  piirfurition, 
which  Cornil  and  Rauvier  style  '*  la  phl6hite  spontan^e,"  is  re4»lly  a  form 
of  tniumatio  plilcbitis,  due  lo  the  irritation  resulting  from  pressure  and 
muscular  action. 

Phlebitlt  has  been  described  as  acute  and  chronic  (Gross) ;  adhesive 
and  suppui-ative  (Br}'ant);  gouty  and  difruse  (Hamilton).  Tliose  terms 
but  express  varying  conilitions  of  one  pathological  pi-ocess,  and  whether 
this  inllamniatory  jirrM'Pss  shall  result  in  adhesion  or  suppuration,  shall 
become  diffused,  or  shall  assume  a  chronic  form,  will  depend  solely  upon 
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the  charactf^r  and  rau^j  of  the  disease,  and  apOD  the  capacity  of  the 
tissaea  to  resist  ltd  prujuress. 

L  Inioi'ATiiic  PjiLKidTis.  ].  ^tfphiUtir  P/iMii/ifi.—^U:  Hutchinson 
hua  CitHed  attention  to  the  very  few  cases  of  syphilitic  phlebitis  which 
have  lioen  recurdetl^  and  yet  he  says  thai  most  Hitr^euns  aii:  faniilinr  with 
the  fact  that  inUammations  around  varitfs,  and  even  about  otherwise 
healthy  reins,  are  not  infreqm'nt  in  sji^iliilitie  siibject-s.*  Mr.  Hutchin- 
son further  says :  '"I  tliink  also  Ihnt  I  have  seen  several  cases  in  which 
the  thrombosis  and  phlebitis  were  attended  by  other  conditions  sufficiently 
peruliar  to  jUMtify  u  belief  that  they  were  of  HjHn'itic  oii'^iiL  In  wmie 
there  has  lM>en  jn^ut  eiccesH  of  inllammation,  a  large  hanl  inn.s8  fonnini? 
in  the  cellular  tis.stH\  and  threatening  to  slniigh,  much  as  subciitaneons 
immata  often  do.  These  cases  are  much  benefited  by  the  iodide  of  po- 
is.siuni,  so  farn-s  prevention  of  sloughing  is  concerned,  but  the  thrombotic 
plugging  remains."  f 

2.  Oouiy  /*/(/<^/V(>.— Subjects  (says  >Ir.  Brjant)  who  are  gf>uty  from 
hereditary  or  aa^uired  causes  are  liable  to  phlebitis.  Paget  has  de^M!^ib^!d 
the  affection  in  his  "Clinical  Lectures^"  and  Mr.  Gay  has  written  ni>on 
it.  In  sufih  CH.seM  thif  phlelniis  may  have  no  intrinsic  (■haiwters  by  which 
to  distinguish  it,  yet  not  rarely  it  has  peculiar  marks,  pspecijilly  in  its 
symmetry,  apiwirent  metastases,  and  fi-oqnent  recurrences.  Like  other 
forms,  ir  is  more  common  in  the  lower  than  in  the  upjxT  extrpniities,  yet 
it  may  bo  found  anywhere.  It  affects  the  supei'ficial  rather  than  the 
deep  veins,  and  often  occurs  in  patches,  affecting  on  one  day,  for  example, 
a  short  piece  of  tim  saphenous  vein,  and  the  next  another  portion  of  ihe 
same  vein,  some  other  distant  vein,  or  a  corresponding  piece  of  the  opjw- 
site  vein. 

The  inflamed  portions  of  the  vein  usually  feel  hard  and  are  painful  to 
the  lonch.  The  .soft  p;irta  covering  the  vein  liecome  slightly  thickened, 
and  often  have  a  dusky,  i-eddish  tint.  MTien  the  deep  reins  are  involved, 
<Bdema  appwirs,  with  the  well-recognized  results  of  obstruction :  iho  limb 
becomes  big,  clumsy,  featureless,  heavy,  and  stiff;  its  skin  is  cool,  and 
may  be  pale,  but  more  often  has  a  slightly  livid  lint,  which  may  be  recog- 
nized by  comi)arison  wth  the  other  limb ;  and  it  has  mottlings  fnim 
Hmall  cutaneous  veins,  visibly  distended.  The  limb,  tiius  enlarged,  feels 
cDdematous  tliroughout,  but  firm  and  tlght-skinnixl,  not  yielding  easily 
to  pressure,  and  not  pitting  very  deeply. 

The  c^mstitutional  sjTuptoms  associated  with  this  affection  vary  from 
some  slight  febrile  condition  to  those  met  with  iu  acute  gout.  {'ompJete 
recovery  nmy  take  place  in  this  aa  in  other  forms  <if  phlel^itis.  tlie  veins 
bcconiing  pervii^ius  in  some  ca.ses  and  obstructed  in  others.  The  risks  of 
embolism  are  also  the  same,     (Bryant.) 

3.  ActUe  Idioputhir  PhlebiltJt  (not  gouty  or  syphilitic). — This  form 
of  venous  inflammation — caused,  as  has  l>een  said,  by  exposure  to  cold, 
due  to  the  presence  of  a  varicosity,  or  coming  in  the  course  of  a  severe 
febrile  attack — may  involve  one  or  more  veins.    The  disease  travels  along 
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the  vessels  in  (he  direction  of  the  heart.  The  veins  become  swollen,  and 
ai-e  hard  to  the  touch,  resembling  the  normal  veins  when  the  return  cir- 
culation i«  monientanly  aiTfsted,  thuuj^h  mure  cord-like  in  feel  an<I  le«a 
elastic.  Their  course  caa  be  tnii-^Hl  by  the  tlnll-rcd  color  of  the  skin 
immediately  over  the  diseased  reseels.  PaJn  is  generally  o^mstant,  and 
is  rentienHl  mmie  acufe  by  pivasure.  The  O'dema  of  (ho  ports  on  the 
distal  side  of  the  lesion  it*  comniunsurato  with  the  obstruction  to  the 
retnrn  eii-culation  caused  bj*  the  inflammatory  process.  The  febrile 
movement  varies  with  the  violence  of  the  attack,  the  rapidity  of  iU 
Itn)p-ess,  thtt  intensity  c>f  the  iiitlummation,  Jind  the  cajiacity  of  the 
ti.ssue8  t-o  resist  inviwion.  in  the  severe  forms,  the  clinical  history  is 
similar  to  that  of  traumatic  phlebitis,  which  will  be  fully  described 
henmftcr.  Idiopathic  phlebitis  \h  not  as  daii^rous  to  life  as  the  traa- 
matic  variety.  It  may  run  a  short  course^  and  the  patient  recover 
promptly,  or  it  may  assume  a  subacute  or  chronic  form,  and  remain 
indefinitely. 

II.  Tbaiimatic  Phlebitis. —AVhen  a  vein  is  injured,  iiiUamniation 
will  result,  if  tlie  vessel  is  penetRit<«I  to  its  cavity,  or  suffers  a  solution 
of  foiilinnity  in  any  p*irtif»n  of  its  wall.  Examples  of  fnnimatic  phlebitis, 
r»fsultiiii;  iu  thrombosis  aud  occhisiou  of  ilie  popliteal  vein,  are  known 
to  have  Imh'ii  <'atised  by  prolongtxl  force<I  flexion  of  the  leg  on  the  thigh. 
The  simplest  form  of  tmumatie  phlebiti*  is  tliat  resulting  from  the  o]>era- 
tion  of  venesectiou.  No  matter  what  may  be  the  character  <>f  the  trau- 
matism, the  pathological  process  is  the  same.  The  mode  of  termination 
of  this  process  wilt  dejieud  iii>on  the  extent  and  severity  of  the  lesion,  and 
upon  the  recuperative  ]>(iwei-a  of  the  tissues  involved.  Traumatic  phlebitis 
ext'tmds  from  the  original  lesion  abmg  the  vt-ssels  in  the  direction  of  the 
heart.  In  the  deeper  veins  it  is  with  difficulty  recog:nized  in  the  earlier 
8tuy:e8.  The  course  of  the  inflammation  is  marked  by  a  dull,  copi>ery-red 
staining.  Pain  is  invariably  present,  aud  upon  pnwsiin!  is  acute.  In 
severe  cas<'s  tlie  tumefaction  spreaids  from  the  vessels  to  the  surrounding 
tissues.  Qildenia  of  the  parts  on  the  distal  side  of  the  lesion  will  occur  in 
a  degi-ee  c(nu  mens  urate  with  tlie  interfen^uce  with  the  n!t»rn  circulation. 
The  febrile  m(!venient  is  that  of  septic  fever:  chills  or  rigors,  flushes  of 
heat  ending  in  crvld  and  exhausting  sweat.s,  sleeplessness,  hectic,  anxious 
ex7»ression,  and  often  The  '*pya3mic  breath."  The  rectal  tempemtnre  is 
variable  and  high ;  the  pulse  is  thready  and  rapid,  reaching  in  Bome 
instances  100.  Sudden  and  dangenais  symptoms  may  arise  iu  the  course 
of  the  disease,  when  jmrtietes  from  the  venous  throml)i  are  carried  t<iward 
the  heart.  These  usually  lodge  in  the  lungs,  giving  rise  to  sudden  pul- 
monary CO rn J »li cations,  the  result  of  Infun-tion.  'I'he  liver,  in  phlebitis  of 
the  veins  which  go  into  the  portal  circulation,  is  frequently  the  seat  of 
embolic  abscess.  na?morrhag©  from  perforation  of  the  venous  wall,  by 
oloeration  or  gangrene,  is  another  source  of  danger  in  severe  cases  of 
phlebitis. 

Treatment  of  Phlebitis.— Vo^\i\\e  and  complete  n«t  is  the  first  gival 
essential  in  the  tn*ulnient  of  phlebitis.  Manipulation  or  movement  is 
dangerous,  since  interference  will  not  only  exaggerate  the  inflammatory 
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process,  but  may  possibly  cause  the  separation  of  thrombi  and  prodiicu 
infinite  harm  in  remote  organs.  II  the  diseuae  should  luwume  tlic  snp- 
ptirativp  fiinn,  ihe  infliimniatiim  Itcin;;  dilTusc  and  the  (iHlema  severe,  free 
incisions  ]MU'niU>I  to  the  voins  should  be  made  in  order  to  set-nre  drtiinoge. 
A  wet  dressing  slionld  be  applied,  and  the  wounds  frequently  inigated 
with  1  to  iO.iMA)  sublimate  solntion  until  the  more  urgent  Hymptonts  have 
disappeared.  Quinia  is  indicated,  not  only  on  account  of  its  w«U-knuwn 
tonic  and  antifebrile  properties— although  not  strictly  aniiscptie  in  its 
action,  the  bacteria  of  septic  tluids  resisting  il^  action  to  a  great  extent 
^Bartholow) — but  tjecause  it  exeifises  an  inhibitory  iuHitenr^^  upon  the 
emignint  r<)rpus(!lea  (Binz),  important  factors,  oh  Conhoim  has  sliown.  in 
the  intlammntoi-y  process.  The  use  of  iron,  careful  feeding,  and  a  free 
supply  of  pure  air.  will  complete  the  constitutional  trcalraent.  If  an 
extremity  is  involved  it  should  be  slightly  elevaled  tofavur  the  ivturn 
circulation. 


ABTERITIfl. 

ATferifis  is  a  term  applied  to  an  inflammatory  process  which  involves 
the  entire  thickness  uf  the  arteniil  wall.  When  the  inflammatory  change 
is  conlined  to  the  inner  coat,  or  intiraa,  it  Is  designated  aa  endarteritis  ; 
when  to  the  outer  cojit,  or  adventilia,  as  periarteriiis ;  and  when  (o  the 
middle  amt.  <jr  uuxlia,  a.s  mexar/rriliM. 

Endarteritis,  which  d(jes  not  rapidly  disapi>earsoon  after  its  inception, 
is  npt  to  result  in  lesions  of  the  meilia  and  adventitia,  and  in  like  man- 
ner a  lesion  of  the  externa!  tunic  will  in  all  probability  involve,  by  the 
extension  of  the  morbid  pnicess,  the  other  coats. 

There  are,  however,  certain  well-deiined,  circumscrilK^l  lesions  of  the 
separate  tunics.  Endarteritis  is,  as  an  isoIatc<i  lesion,  caj}able  of  deniun- 
slratiim.  We  ahall  nee  (hut  a  superficial  intlamniation  of  the  cndolhelia, 
with  it.s  resultant  fatty  degeneratinn,  is  n4>t  infivquent.  Again,  me.sar- 
teritis  exists  as  n  primary  and  sepamle  inflnmniiition,  for  primary  calci- 
fication (denied  by  sf)me  pathologists),  wldcli  is  strictly  a  disease  of  the 
tnnica  media,  precipitates  an  inflammation  in  this  middle  tunic.  And 
prince  alhennna  and  other  arterial  lesions  arc  due  to  interference  with  (he 
^l)lo<Hl-suppIy  through  the  vas;i  vasovum,  or  to  defii-t  in  Ihe  qualitj' of 
the  blood  distributed  to  the  adventitia  through  which  the  vessels  ramify, 
we  must  recii^nize  a  [Hrisirteritis  as  the  initial  stage  of  this  lesion. 

Inflnmmution  may  1m?  established  in  any  or  all  jKirt.s  of  the  arterial 
system.  One  form  of  arteriti-s  will  involve  the  larg^  trunks,  wliile 
another  will  pass  these  without  molestation,  and  establish  itself  in  the 
distant  arterioles.  Simple  en<Uirteritis  is  most  apt  to  occur  in  the  aorta 
and  arteriwt  of  the  second  niagnilude.  while  syphilitic  arteritis,  the  mast 
marked  fratnni  of  wliieli  is  an  endarteritis,  rarely  attacks  the  larger 
trunks,  chiefly  confining  iiself  to  the  nion;  or  less  complete  occlusion  of 
the  small  and  smallest  arteries. 

The  internal  coat  of  the  larger  arteries  la  compose<l  of  two  parts:  1. 
An  endothelial  lining  merabrxme,  con.slstlng'  of  a  single  layer  of  flat,  po- 
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lygonal,  nucleated  cells,  slightly  eloiigate<l  in  the  axis  of  the  vessel ;  in 
edge  view,  these  cells  ap[>t;ai-  spindle-shaped,  on  account  of  the  elevation 
of  the  nucleus  nt  its  c<Mih'r  (Ileitzmaiin) ;  2.  A  sultendntlieliai  hiycr  of 
Uatteaed,  nucleated,  anastomosing  colls  resting  in  a  iibrillnted  basement 
aubstanre,  the  direction  of  the  fibrillffi  being  generally  {jarallel  with  the 
long  axis  of  tlw  arten,-  {('ornil  and  Ranvier).  In  the  smaUtr  arteries  this 
layer  is  exceedingly  line,  while  in  the  aorta  it  is  compamtivcly  thick, 
being  composed  of  two  distinct  layers,  ilere  the  internal  of  these  two 
layers  is  longitudinal,  the  external  transverse  in  direction.  The  middle 
coat  in  the  larger  arteries,  such  uh  the  aorta  and  carotids,  is  compoKed  of 
eltLstic  Inminie  itnd  uf  libers,  forming  by  their  anaslunn^scs  a  runlinuous 
system,  and  holding  in  the  meshes  »f  their  loops  the  muscular  tissue, 
tiTinaverse  in  its  direction,  and  a  relatively  small  amount  of  connective 
tissue  iConiil  and  Ranvier).  According  to  C  Toldt,  the  mnscle-libers  of 
the  middle  coat  are  wnnling  in  the  inirinl  portion  of  the  aorta,  in  the  pul- 
monary artery,  and  in  the  arterioles  of  the  retina.  In  the  descending 
a<jrtji,  tlie  cxmimon  iliac,  and  the  popliteal,  small  bundles  in  an  oblique 
or  longitudinal  du'ection  are  interHj)ensed  lietween  the  circular  ones,  and 
in  rithe^r  arteries,  such  as  th«  nfiial  and  spermatic,  at  the  inner  boundary 
of  the  nius<'tilur  coat,  scanty  longitudinal  bundles  occur,  which  by  some 
are  considered  to  belong  to  the  inner  coat.  At  times,  in  the  correspond- 
ing arteries  of  different  persons,  differences  uiv  observed  in  the  distribu- 
tion of  the  muscles  of  tlie  mi<ldle  coat  (lleitzmann).  On  the  side  nean,';st 
the  inner  coat  the  middle  tunie  is  limited  by  a  denser  and  more  defined 
elastic  lamina,  which  shows,  lu)wever,  on  transverse  section,  a  festooned 
a[)]>ea ranee— very  important  in  the  study  of  the  irathology  of  arteritis — 
and  is  named  the  internal  layer  of  the  elastio  coat.  Upon  the  side  of  the 
tunica  nu^lia  nearest  the  external  coat  the  elastic  Khei*s  pass  outward, 
interlacing  freely  with  the  connective  tissue  of  the  udventilia.  In  the 
femoral,  brachial,  and  other  artorie-s  of  middle  size,  the  middle  coat  pos- 
sesses only  one  layer,  namely,  the  internal  elastic.  The  muscular  fibers 
are  transverse  in  direction,  and  form  themselves  into  Hallened  bundles, 
separated  by  connective- tissue  bundles  and  by  elastic  hbrilla*.  whiuh  are 
continuous  on  the  one  hand  with  the  inner,  elastic  layer,  and  on  the  other 
with  the  elastic  net-work  interwoven  with  the  ndventilia.  There  are  no 
vessf.'Is  in  the  middle  and  intenuil  cimts.  In  the  exteraal  etmt  are  fonnd 
art^'ries,  capillaries,  veins,  lymphatics,  nnd  nerves. 

The  small  arteries  have  a  middle  coat,  formed  of  involuntary  muscle- 
cells,  80  interwoven  tliat  they  foi-m  a  continuous  membrane  (Cornil  and 
Ranvier).  C  Heitzmann*  describes  this  layer  as  seemingly  twined  rruintl 
the  artery.  The  uilvfulitiu  here  is  eomiHise<l  of  small  bumllesof  con- 
nective tissue,  aiTiinged  in  the  miiin  in  a  longitudinal  diit'ctitm. 

Patkagniy  qf  Arteritis. — The  cjiuses  of  arteritis  are  numerous.  The 
iriost  rre<piently  recognized  form  is  that  it^suliing  frnni  injury,  nnd  known 
as  tranmafir  arUritis.  The  ixithogeny  of  the  noii-irrt'tmotir  {idiopathic) 
urterilis  embraces  every  form  of  dyscrasia.    It  follows  in  the  train  of 
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syphilis,  rheumatism,  gont,  alwtholism,  and  nppliritis  with  great  regu- 
larity, and  may  occur  as  a  result  of  any  morbid  process  which  poiaona 
the  Wood  or  impairs  its  nutritive  t^^iialities.  These  varieties  will  he  con- 
ddered  under  special  heading. 

The  soquelic  o£  arteritis,  as  far  as  the  arterios  are  comremed,  may  be 
fatty  infiltration  ami  dp^jencnition,  atbenmia,  swondary  caUilicatiim, 
oct^luslon,  dilaiatiun,  aneurism^  suppumtion,  ulcunilicm,  and  ru])tur(^ 
Remotnly,  pai'tiul  or  complete  loss  of  function  of  the  organs  beyond  the 
Ifsiim,  and  partial  or  gcneKiI  uwrdsiH  nr  necroiiiosis.  I  shall  consider 
arteritis  under  two  gr^at  heads,  trnmnntlc  and  non-fraumaiic,  subdivid- 
ing these  as  their  pathogeny  or  pathology  may  justify  in  the  cousidera- 
tiou  of  each  sepai*ate  type. 

I.  Tbaumatii!  Arteuitis.— Arteritis  may  n-sull  from  violence,  either 
fntm  without  nr  from  within.  Kxtemnl  rinlcnre  will  proiluce  an  fntlam* 
madon  of  all  the  tunics  of  an  artery,  in  the  majority  of  cases,  while  vio- 
lence from  within  is  more  apt  to  c;iuso  an  endarteritis.  ArtrrUin  from 
exlernal  causes  is  never  an  uncomplicated  injury.  The  perivascnlap 
tissue  is  of  necessity  involved  in  the  inflammatory  process.  In  the  arte- 
ritis resulting  from  deligation  of  an  artery,  from  the  forcible  cora]>ression 
of  a.  vessel,  as  in  bt-nding  the  knee.  fix»m  the  pi-essui-e  of  n  tumor,  or  fmm 
a  lilow  in  thy  (rack  <if  the  artery,  there  is  always  an  juTomiKiny lug  inllam- 
niatinn  of  the  surrounding,  injun'd  tissurs. 

Tlie  pjitliology  of  traumatic  artLiritisdoes-not  differ  greatly  from  the  In- 
iliimmatory  process  which 
occtu-s  in  other  vascular 
tlssties.  Inmiediately  fol- 
lowing the  injury  there  la 
a  markeil  increa.se  in  the 
vascularity  of  the  adven- 
titia.  The  vasa  vasomm 
become  swollen,  the  white 
blood-corpnscles  crowd  in- 
to the  capillai-ies,  and  pass 
into  the  extni  •  va«;ular 
Bpaces,  while  a  nipid  pn)- 
lUeration  of  the  nunnal 
ce11-elcment8  of  the  arte- 
rial tunics  takes  place. 
The  connective-tissue  cells 
of  theadventitia,  thewhite 
corpusclB-s,   and    the    fiat  N;-) 

and  polar  cells  of  (he  in- 
timn.  all  take  part  !n  the 
morbid  process.  Th^-widls 
i)f  the  v<^**s4il  Iwcome  ab- 
normally thickened,  while. 
owing  to  the  pnijection  in- 
ward of  the  intiuui,  the 


^\ 


Fiu.  £47.— TraiJRiMii:  Bit«iiti«.  TniMveiM  MCtlna  of  ilie  cumlid 
•rtiry  of  A  i]oj(.  flfle«ii  duyK  httcr  lUfrtimi  A,  ffmnuluiion  Ittiila 
fitfnici)  iSiiii  |>r<ijo(-li<iu  «!'  Um  inlim*.     In  Ina  orntcr  nf  tb« 

piirtiMi  (vf  Uio  im-dia  nvxiificd  \>y  tlw  inflmiimalorv  [•ntcvM; 
t,  wlvcnillU ;  I'  I',  tmmU  cm  kctood,  one  of  whicri  i«  aewly 
Ajmivd  in  ibo  intiniA.  tUgaUMl  1&  dJauMten.  ^AfUf  Cornil 
■uJ  K«nt'ier.) 
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caliber  of  the  vessel  is  diminished.    If  the  intima  has  been  bruken  or 
bruised  by  the  injury,  the  encroachment  upon  the  cjiljlwr  L»f  the  vessel 

will  he  more  rapid,  for, 
^^y'^.^jr^y^^zS^-:^  in  addition  to  the  ma.ss 

of  embryonic  tissue 
pushing  into  the  lunxm 
of  theairery,  then* will 
be  a  deposit  of  fibrin 
n^ion  the  ponphened 
<v      /*/  "^-'^WL^r**^  **°^   pi-ojectiny  inler- 

r;-    ,f  V      =^^^##S£li;■^      -'  nal  tunic.    The  white 

rorpuscles  in  the 
ing  blood-current  ad-' 
here  to  the  intlameil 
snrfare,  and  nnderpon 
change  which  causes  a 
liberation  of  the  fihri- 
no-plaslicrnatterwhich 
they  rontaiii,  and  a. 
dejiosit  of  filtrlllutedJ 
fibrin.  This  eou^uluni 
is  found  to  consist  of 
alternate  layers  of  lou- 
cocytffl  and  fibrin.  In 
the  mean  time,  if  the 
iufiuiuination  be  not  so 
Bovere  that  rapid  necrosis  occurs  from  the  sndden  nmwt  of  the  lilaod- 
siipi'ly  tlnvitigh  the  vasii  vasorum.  new-fonned  capillaries  pusli  t1irou«;h 
the  mass  of  enibrj-onic  cells,  into  the  *' granulation  buds"  which  project 
into  the  lumen  of  the  vessel  (Fig.  347). 

This  f(jrm  of  arteritis  may  result  in  p^Tmanent  occlusion  of  the  vessel 
{endartiTitis  ofjliltiransX,  or  the  function  of  the  art-ery  may  be  restored. 
If  occlusion  occurs,  it  results  from  the  ort-Tinizalion  of  the  embryonic  cells 
into  a  n(!w  tissue  wliich  uruhT^o*»s  fibrillation  and  rontraclifm  (a  proces 
of  cicjilriznlion)  to  siich  an  extent  that  the  new-formed  capillaries  apo^ 
more  or  less  (wcluded,  and  the  artery  shrinks  to  become  a  fibrous  cord 
(Pig.  248).  Or  the  coagulum  may  undergo  fatty  degeneration,  and 
swept  away  with  the  current  of  blood,  the  vessel  remaining  pervious  and' 
iM-aring  but  little  trace  iif  the  iuHamniatory  process  through  which  it  ha.s 
fiassed.  The  microacopiral  appeamnces  of  a  localized  traumatic  arteritis 
are  typically  represente<l  in  Fig.  249.  which  is  copied  from  a  fx'ction  made 
fmm  the  carotid  of  a  horse.  The  uuimal  was  in  a  healthy  condition  at 
the  time  of  the  operation.  I  tied  the  artery  with  a  brond  carbolized  liga- 
ture, the  sciatic  nen'e  of  a  calf.  In  the  fifth  week  the  animal  wns  killed. 
The  artery  was  i>ervious.  The  location  of  the  ligature  was  easily  recog- 
niaed  by  the  peculiar,  whitish,  pearly  appearanctr  of  the  intima  at  the 
point  of  tying,  where  it  was  slightly  elevated.  The  advenlifia  did  not 
show  any  cbunge»  to  the  mdied  eye.     The  ligature  had  evidently  slip] 


Fm.  M.— EndorteHtiD  oMIttnnA,  not  ajrphllUic.  Tnnitvorvc  M-riion 
of  lh«  bwiUtr;  a,  ttiii'dilnr  lujpr:  n,  clutii;  Isyar.  Ttii>  lonitD  of 
llid  on«iT  b  cuiirul}  miud  witli  ■  ua«  ronoatiot),  wtikb  bw  bixmtio 
conAllwd  by  m-w  vos'^'Ib  ai  ddi-;  c.  WuoJ  [iliiiticnt ;  t.  Inalmo 
DDLlvfMli  pnt  of  tbr  n?w  lormation  cDciouclunir  ':-ii  (lie  uicdla  m  t. 
waA  wtvxx  *l*ewhci«.    (Dmwii  bv  Dr.  W.  L-  Wnnlwdl.  fr.m  n  iL)>cci- 
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soon  after  the  operation,  probably  within  a  lew  hours.  The  intima  waa 
not  broken,  but  »imi>ly  brui»tKl  within  the  gra^p  of  the  lijinitare.  Active 
prolitpratioi)  nf  the  cells  of  the  infima  had  rfsiiUetl  fi-om  this  irritaiion. 
Ni»t  only  is  the  intima  seen  to  bulge  into  the  lumen  of  the  vessel,  but  the 
mass  of  enibrj'ooic  tissue  en- 
croaches (lulward  rijxui  the        B  ,- 

nitHlia,  which   is  thinner  at  "  -^  -  *•• 

this  point  than  elsewhere. 
At  one  point  the  media  has 
enlin;ly  disapiKsu-ed,  leaving 

the  intima  and   externa  in  -^ 

artnal  contact.     The  adven*       ^  r^ 

titia  has  not  undergone  much  c 

change.  A  few  infiamma- 
tory  corpuscles  are  found 
among  the  connective-tissue 
bundles.  If,  aft^r  an  inju- 
ry which  induces  arteritis, 
the  vessel  bo  not  cMrUided 
thronghout  the  extent  of  the 
lesion,  and  the  Injury  or  re- 
uniting inflammation  be  so 
severe  and  intf  ase  that  rapid 
occlusion  of  the  capillaries 
in  the  arterial  wall  takes  place,  suppiinition  and  ulceration  of  the  wall 
(wcur,  with  ha>raorrhage.  Or  septic  matter  may  pass  into  the  vessel 
from  the  surronndin^,  inthimnl  tissue,  and  lead  to  infarction  and 
pya'TOia.  The  same  condition  may  result  from  an  extension  of  in- 
tlammalion  from  the  surrounding  tissues  into  the  arterial  wall,  as  in 
phagedjcna. 

TVeatrneni.—'So  nnvarying  plan  of  treatment  can  be  Ijiid  out  for 
traumatic  arteritis.  The  circumstances  of  each  case  must  lie  separately 
considei-ed.  To  prevent  gangrene,  and  to  guard  against  IiEemurrhage, 
are  the  indications  most  to  be  r^arded.  Rest,  position,  quiet,  aud  care- 
ful nutrition,  are  the  most  important  points  of  treatment. 


i'lu.  MK— Traunialk-  endnrtvriiif.  Sf<rtioB  troni  thconaunoa 
curutiJ  of  a  liortv.  tU^  ultb  n  brntd  ti«rve-IUnituni,*{MW- 
ini;  ut  n  H  lh«  pn^lirnmiioi)  vf  ihi?  iiitlmii.  The  iiiiwiiiiaft- 
tory  new  romuilinn  U  pmirrtcil  itito  th«  lanicn  oi  ihe  vt»- 
■el,  MDil  liu  oiuaed  |iiirUNl  ntrt'|ili^  of  tlie  iii«duL,  c ;  i  ■, 
Uic  Liitinis;  BB,  (xiruoii  nf  Uiv  iuIieiw  iii  ILb  fftna)>  of  Vm> 
liMluro:  ti,  the  mlvcntitu,  alieixly  dianevd,  wiUi  ■mull- 
ccll  Infllintion.  (Unn-n  h}-  I>r.  W.  L.  Wanlwtil,  ima 
Uia  ■utlior'a  s|>edmon.    Ui^nified  about  iO  dlamaurak) 


Tninroatic  arteritis  resulting  from  rattsfx  within  the  pesselg  nsnally 
b^ins  aa  an  endarteritis.  It  may  never  involve  any  other  tunic  than  the 
intima.  Many  cases  of  acute  traumatic  endarteritis  am  de-scribeil  aa 
idiu]iutbic  intlammations.  They  are  none  the  less  due  to  viulence— to 
the  impinjring  Uirva  of  the  bhxKl-current ;  for  this  lesion  occurs  at  those 
point-s  in  ihe  arterial  .system  wliero  tho  pi^essun^  is  grejitest.  Kndarteritis 
and  the  faity  degeneration  resulting  from  it  (Figs.  3fil\  2A1)  are  most 
fr*N|uentIy  mn-n  in  the  sinus  niagnus  of  the  aorta,  in  the  transversa'  seg- 
ment of  the  arch  of  the  aoria,  at  the  aortic  bifurcation  into  the  two 
common  iliacs.  and  in  the  nrch  of  tho  innominate.  The  aiteries  of 
athletes,  which  are  subjected  to  prolonged  distention,  i-eaulting  from 
violent  muscular  exercise,  are  prone  to  suffer  from  this  dlseajie. 
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Vegetations  from  the  heart  may  produce  endarteritis  when  they  are 
extensive  enough  to  pu,sH  through  the  aoi-tic  valves.  Fragmeut.s  from 
what<^ver  source,  canied  along  the  vessels,  produce  arteritis  at  the  p<jiiit 
of  lodgment. 


J> 
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Fio.  t!4.— ArWritii  with  flitty  doxonpniti'in  of  tb» 
intlina  oT  ibe  aonu.  Thu  ouclei  vt  ttie  numuil 
oellit  »n  raprMcnlcd  bj  the  Uiri{cr  bodtM.  oa« 
of  wfaich  isMcniU  M,- thcatDikller  ImkIim.  u  at 
«,  an  fitfty  cnumlM.  Mifnlfled  40O  illiunrtoTB. 
(Fnn  Corau  end  RanYior.  > 


Pio,  tSI.  — A  ftimiorratif  docnnwrntioni^tt^ri 

Ku'.tt   dp-irttik^niltou  of  the   iiiUriml  nal  'ir 
Buttii.      Miuutr  \cllu<ni>h-w)iit«  pnUllMi  wittic 

owrtl^if  liiiiiin  tni'mhrunc  of  iho  vosoe!.  A  very 
thin  layer  [rf-L'td  olTiaid  nuimiflcd  'JOD  diatanen, 
iboiring  tal  molecniloa  atul  the  diatritiutim  of  &t 
in  tho  indcno.    (From  Greco.) 


If  we  examine  the  intimn  of  an  artery  whirh  has  hven  the  seat  of 
recent  endarteritis,  it  will  be  seen  to  he  swollen,  and  thit-ker  and  .softer 
than  in  healthy  vessels.  The  swelling  is  not  usually  general  and  con- 
tinuous, but  ocrursH  in,  i«atches  or  hillocks  of  qnite  regular  contour,  which 
project  into  the  lumen  of  the  vessel.  The  intima  is  usually  injected,  and 
I'ecldish  in  rolor,  tlu»nt;]i,  according  (o  ('nr-nil  ami  Ranvicr,  when  the  in* 
flammniion  lia.s  be<»n  of  a  veiy  8evei*e  type,  the  swollen  intima  is  i>iiler 
than  normal.  If  the  inllammation  be  of  recent  origin,  these  patches  will 
present  an  unbroken  surface;  but  if  softening  has  occurred,  the  centers 
of  the  elevations  break  down,  resulting  in  erosions  or  ulcers,  as  they  have 
been  styled  by  some  pathologists.  Green  says  that  they  are  due  to  soft- 
ening of  the  intercellular  substance,  and  that  the  cells  and  granular 
matter,  liecoming  loose  from  this  softening,  are  washed  out  by  the  bhiod- 
cuiTent.  These  erosions  reserable  considerably  the  suj>erficial  erosions 
found  <iften  in  the  mucous  mcmbnine  of  the  st<inmch.  At  times  they  are 
covered  o\-er  with  a  layer  of  llhriu.  which,  upon  c}om  inspection,  is  found 
to  be  composed  of  one  or  more  lamime  of  fibrillated  fibrin,  with  corpus- 
cular  elements  entangled  in  or  resting  between  them. 

Beneath  the  projecting  intima  is  found  a  mass  of  inflanimation-tlsstte, 
consisting  of  embryonic  and  hirge  ana«tomo.sing  <'ells  rest^rabling  the 
normal  connectivo-tissiie  cells  of  the  most  external  structure  of  the  intima. 
Hyperplaj^ia  of  the  noraml  cell-elements  is  more  marked  as  we  appmnob 
the  inner  layers  of  cells  (jf  which  the  intima  is  comjKMied,  the  prolifera- 
tion growing  gmdually  leas  extensive  as  the  elastic  lamina  la  neared. 
This  condition  is  a  feature  of  acute  endarteritis,  and  differs  both  from 
the  intiammation  of  the  atheromatous  process  and  from  syi»hilitic  endar- 
teritis. 

Tliis  mass  of  new-fonnwl  euiltrycmic  I  issue  is,  in  all  probability,  the 
uumediale  I'tisult  of  proliferulioiiof  the  aonuul  cellelemenUof  the  intima. 
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Emigrant  corpuscles  could  only  reach  this  Ic«cation  by  traversing  the 
ineilia,  for  un  yet  the  capillimes  have  not  been  projected  into  the  inner 
tunic.  Nor  is  it  pmlsible  that  leuax-ytes,  irom  the  bliKKl-cun-eut  within 
the  artery  involved,  migmte  through  the  enduthelia  into  the  proliferat- 
ing mass. 

The  advi-ntilia  does  not  long  remain  undisturbed  by  the  jiuthological 
cliangps  whinh  bare  orriirrt'd  in  the  inliniii.  It  lakes  on  an  inllnmniatory 
proce,^  in  a  vnryiug  degree,  and  this  tunic  is  found  tliickeucd  from  the 
proliferation  of  its  connective-tissue  cells.  If  the  process  be  obstinate 
and  persistent,  a  true  arteritis  is  developed,  and  all  the  pathological  con- 
ditions wiiich  have  lieen  described  on  a  previous  page  may  be  pivsi-nt. 

The  niHdia  is  not  greatly  altered  in  the  early  stages  of  encjurteritia  or 
perinrteritls,  though  in  mili-iticition  it  is  npt  to  be  first  attacked,  aa  it  is 
likewise  in  fairy  inlilrrari<in  and  degenenilion. 

Acute  endarteritis  may  t4;nninute  in  recovery,  leaving  no  iwminnent 
trace  of  its  having  existed,  or  it  may  pass  into  a  chronic  inflammation, 
which  usually  ends  in  fatty  de- 
generation. ■   \   . 

This  degeneration   begins    in  .^  j 

the  eniiartitritis  jimjier,  and  trav- 
els toward  the  media.  The  ap- 
pearances of  an  artery  which  has 
under^Tone  this  change  are  well 
shown  in  Fig.  25*2. 

Fatty  degeneration,  in  its  mi- 
croscopic appfutmnces,  resembles 
very  much  Iheulheiimia  which  is, 
at  times,  found  in  the  intinia.  It 
can,  however,  by  gentle  and  care- 
ful  scraping,  l>e  removed,  i-eveal- 
ing  the  more  or  less  normal  tissues 
undenie^iMi,  while  in  advauce<l 
ulhenmia,  which  involves  the 
deejwr  structures  first,  no  trace 
of  Uie  noriuai  tissues  can  be  dis- 
covered. 

C/ironif  arteritis  may  follow  an  acute  endarteritis,  as  has  been  indi- 
cated alwve,  although  the  chronic  arterial  lesions,  as  a  rule,  begin  -ivith 
periaj'^^ritis  or  mesjirterilis. 

II.  NoN-TBAtrMATrn  OR  Idiopathic  Abtpiritis. — The  iutlammatory 
pn)cess  in  ldio]iafhio  arteritis  differs  only  in  degree*  from  that  heretofnm 
described  as  occurring  in  traumatic  arteritis.  When  not  due  to  syphilis, 
gout,  rheumatism,  nejdiritis,  or  some  dyscniaia.  it  is  usually  a  part  of  an 
inflammation  of  the  tissueif  immtnliately  surrounding  an  arlerj*.  The 
process  commences  in  the  adventitia,  and  is  analogous  to  that  of  trau- 
matic arteritis. 

Atheroma  and  Calc^fication.^One  of  the  frequent  and  most  serious 
terminations  of  chronic  arteritis,  no  matter  what  may  have  produced  the 
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Fin.  26ii. — ArU-rilU  n-ilh  foUv  iteprtMratinn.  i'nUj  dr- 
^cncnliou  of  tlip  iiilumal  ctM  of  tin  utcrio  Utm 
n  tliln  lnver  kirl|>ik-<J  (mm  llii»  inMubmiK-.  <t,  Fat 
(frai)Dlu  in  in»|[Uii^r  |iatcbc«  oi'«r  tlie  bufAm.    The 

S mules  bavu  tv§ultad  th-m  iktiy  dafnnenilnn  of 
V  m1I> of  llic  iutiuiK.   i,  Fibrilwvil  llmM.    Ut^ 
allied  800  dUiirawn.    (Coniil  oikI  It«>«lor.) 
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arterial  Insion,  is  the  rontlitUm  known  as  atlieromatcms  degoneraHnn  (Fig. 
253).  It  18  t?s,stmr-ially  a  rfiseast*  of  malnutririon.  It  is  a.  Benile  change, 
not  of  necessity  co-existont  with  annther  clistyise.  It  is,  as  will  be  imivecl 
hereafter,  prone  to  attacl?  the  arteries,  especially  those  of  the  bruin,  in 


i.??^# 
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Vto-  (AS,— Athomnui  fattnvriag  urtoritut.  ficptlan  of  nnrtn  undrrvottiit  the  alhrramBtous  olianffv.  iboifEtit;  (ho 
calliiUr  intUlriili<>ti  <>f  Ibc  deeper  lajrvra  at  lli«  iunrr  ■c.uit,  hiiiI  ciiiM>|U('til  bul^'iiiK  InwkT^l  of  (he  llltlajii. 
Tile  DOW  ti-stiu  liir<  iicirUir^'iiliP  iiMJiuor  le«  laltjf  iU;(.Tiirir«li('n-  Thmi  in  »omc  ivlliilur  infiltratiMi  of  tha 
iui<liil(.-o>»l.  »,  t!i«i  iiitcrual ;  m,  tbo  nkiddlc ;  ^  tlu  vKbiraul  uuiic  Mj^fulflul &)  iiuueurH  uul  ndnccd 
orw  luir.    ((irccn.) 

syphilis,  and  the  larper  arterirs  in  other  nffoctions.  The  fatty  dcfynera- 
lion  of  eu(hirieritis  is  a.  priinsiry  lesion,  that  itf  chi-onic  nrterilis  is  sec- 
ondary. The  ore  is  local,  the  other  general.  Recovery  from  the  one  is 
possible,  ami  the  danjjerof  deatii  is  slight.  Shreds  of  fatty  material  may 
1)6  carried  by  the  bkiod  and  lodfietl  in  tlwM'erebrdl  or  other  remote  ves- 
sels, doing  preat  injur}';  but  this  nrcidcnt  is  nire.  Tlic  possibilities  of 
chronic  arteritis  with  atheroma  are  always  grave.  Above  the  dangei:B  of 
thnimbosis  and  embolism,  ami  of  ralcilicjitiou,  are  tlmse  c)f  aneurism  and 
of  ha^mnrrha^.  The  early  rcrci'^nitifm  i»f  lliis  condition,  th(Hi.u;h  excerd- 
inscly  difficult,  is  no  less  important.  Atheroma  commences  in  the  deeper 
tissiifs  of  the  arterial  wall,  and.  advancing  in  the  line  of  lilood-snpply. 
taps  the  sources  of  nutrition  of  the  deeper  tunics,  causing  their  loss  of 
function,  death,  and.  disappearance.    It  is  a  trae  necrobiosis. 

The  fatty  degeneration  of  atheivima  not  only  involves  the  innermost 
lay^r  *if  tin;  intiuia  (as  does  tliat  form  of  degeneration  which  follim-s 
endarteritis),  but  the  muscular-filier  cells  undergo  complete  metamor- 
phosis, while  tlic  elastic  lamina  is  ihe  seat  of  extensive  itiHltration.  In 
severe  ciuses  ihe  work  of  destruction  is  complete,  the  normal  tissues  ilia- 
appearing,  and  leaving  nothing  but  a  granular  dehn's. 

Atheroma  does  not  usually  destroy  an  extensive  area  of  the  intlHia. 
The  latches  may  be  numerous,  but  not  large.  The  molecular  disintefpis- 
tion  is  confined  to  certain  well-defined  spots,  in  the  center  of  which  is 
found  tlie  siift^med,  broken-down  "pulp"  which  has  given  rise  Ut  the 
Ujrm  "athenmui."  Kxjimined  under  the  microsco])e,  Ihe  ccmtenl.s  nf 
these  pulp-cavities  will  be  found  to  c<msist  of  fat  grannies,  granular 
corpuscles,  and  cholesterin  crystals,  exactly  analogous  to  those  some- 
times found  in  abscesses  of  long  duration.     Shreds  of  fibrous  tissue  may 
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be  present.  It  can  l>e  readily  conceived  bow  the  rnjiture  of  one  or  more 
oi  rUese  ]>ul]j-<!avitieH,  together  with  the  weakened  stale  of  the  middle 
and  outer  routH,  would  leud  to  the  formation  of  antnirism.  Thin  danger 
is  not  St)  imminent  when  thw  inflammatory  process  has  adraneed  slowly, 
for  the  reason  that  secondary  calcitinUion  la  conservative  pron^Hs)  in 
more  apt  t«  take  phxce.  The  same  may  Im  siid  of  primary  rnh'itii'a- 
fion  when^  thn  lime  salts  are  dex»OMite<l  in  the  *'ci>;tguIation  necn>sis"  of 
the  mediii. 

The  atheromatons  and  calcareous  degenerations  may  exist  in  the  same 
location  and  at  the  sitmt*  time.  While  the  eellslruclure  of  the  iutima  in 
tM^Jig  traii.sformtHL  into  granular  maltpr,  (he  fil>rillalt'<l  l-nsiimoiir  sub- 
stance nearest  the  media  is  the  scat  of  cnlmn*oii8  deposit,  ut  first  granular, 
the  granules  adhering  to  form  dusters  or  flake?*.  At-  the  same  time,  the 
uuL'lei  of  thi;  musL-ular-Iilmr  cells  are  tillfKl  in  and  around  with  calcai"eoua 
mutter.  The  entire  mnscnlar  coat  may  bo  converted  into  a  calcified 
cylinder,  or,  as  is  most  usual,  the  process  may  l>e  confined  lo  isolated 
patches.  In  either  case,  the  entire  thickness  of  the  wall  may  eventually 
undergo  the  same  morbid  changes. 

When  Ihc  lavf'r  of  cells  Ijelween  the  calcarenns  depoHils  anil  the  blood- 
eurrent  hxs  been  broken  down  by  the  atlu^romatous  prr>coss,  it  may  dis- 
appear in  the  blood  and  leave  the  flak<?s  of  calcareous  matter  exposed  to 
view  from  within.  These  in  turn  may  be  earned  away,  or  they  may  be 
undermined  by  the  bhv)d-curnfnt  and  lead  tc)  aneurismal  pouches  by 
dissection.  With  atheroma,  calcareous  degeuei-ati(tn  may  invade  the 
entire  arterial  system,  the  arteries  of  the  extremities  iHMHtming  brittle  and 
anyielding.  The  smaller  arteries  are  most  apt  to  be  involved,  especially 
those  of  the  bniin. 

In  many  cases  of  ntheromaltjus  and  i'alrare<)us  degeneration  in  the 
aged,  enormous  dilatarions  occur.  The  dilatation  is  not  uniform,  as  a 
rule,  but  the  walls  of  the  dilated  artery  (usually  the  aorta  and  the  arte- 
ries of  the  second  class)  are  pouched  In  many  places.  The  calcareous 
mutter  will  l>«  foiin<i  to  Iw  thickest  in  those  jiorlious  of  the  wall  which 
are  less  diluted,  while  the  dilated  ])ouche«  have  undergone  a  more  com- 
plete fatty  d^eueratiim. 
Thiscemdltion  iscommon- 
ly  kut)vvn  as  ttr/eriiiH  i/e- 
/oTvuirut. 

The  middle  coat  may 
be  in  pla4;es  eutii-ely  de- 
stroyed, when  the  changed 
iutinia  will  Ih;  joIuihI  with 
the  adventitia  by  a  con- 
nective-tissue new-forma- 
tion, which  (see  Pig.  247) 
contains  vesHidsitfussiug  di- 
rectly lo  the  intima.  Loss 
of  the  ebstic  tunic  is  one 
of  the  immediate  causes  of  spontAneons  aneurism  (Cornil  and  RanTier). 
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This  condition  of  nti-npliy  of  the  ola^stir  lamina  is  well  tihowTt  in  Fig. 
254,  which  was  dmwn  from  one  of  my  spcrimens. 

Calciticatino  of  art-eries  has  !>een  esi^ecially  studied  by  Dr.  W.  L. 
Wardwell,  ol  New  York  city,  in  Conheim's  ifllK>rat^»ry.    His  experience 

inehides  examinations  made 
fritm  twenty-five  cases  at  the 
retjuest  uf  Conheim,  wfao  an- 
sents  to  his  conclusions.  Dr. 
AVai-dwell  sayaaU  autUoritiea 
rerognizo  n  morbid  change  in 
the  arteries  known  a.s  calciti- 
calioa,  and  the  majority  look 
upon  it  as  a  chanjie  eecond- 
ary  to  atheroma  ur  endarte- 
ritis. Few  of  these  recognize 
a  primary  ralriliration  not 
dependent  upon  a  preceding 
intlammatiun.  This  con<li- 
tion  is,  however,  tlie  chief 
change  in  the  senile  calcifi- 
cation of  arteries.  The  mi- 
croscopic api>earances  of  pri- 
mary cah'itication  are  well 
shown  in  Fig.  25^. 

Conheini  stntes  that  in 
senile  arterial  calcification 
sometimes  the  media,  sometimes  the  interna  (its  ootermost  layer),  13 
affected,  and  tliat  in  them  the  lime  salts  are  de])osired.  Moreover,  that 
this  deixwit  of  Ume  takes  }>lace  here  l>ec5mse  these  tunics  have  been  sub- 
jected to  the  greatest  strain. 

Weigert  •  describea  a  "hitlierto  uadescril)ed''  pmcess  known  as  no- 
affulntioii  rircrnKis.  BegJuniiig  with  the  theijry  of  Schmidt  concern- 
ing the  coagulation  of  the  blood,  in  which  the  white  corpiisch-.s  phiy  tho 
leading  part,  lie  argues  that  all  tissues  have  the  power  of  s]>ontaneou8ly 
coagulating,  it  Mng  necessary  for  such  an  occurrence  that  the  cells 
should  die.  give  up  their  ferment  and  fibrino-plastic  material,  and  then 
become  saturated  with  a  tihrinogen-holding  lymph.  This  morbid  process 
he  holds  may  oc<Mir  in  tis.sucw  the  most  diverse  in  character,  a.s  in  chi«sy 
ghinds,  infarcts  of  the  spleen  or  kidneys,  tumors,  the  inllammatory  ma- 
terial around  parasites,  tuberele,  etc.  Macroscoplcally,  these  coagti1ate<l 
spots  have  a  peculiar,  .stiff  apXM*aranco,  and,  ndcroscnpicnlly,  they  are 
recognized  by  the  fact  that  the  cell  nuclei  have  disappeared,  and  can 
not  be  made  to  appear  by  reagents  or  by  the  material  used  for  scainiug 
in  microwopical  examination. 

Following  the  line  of  research  indicated  by  Conheini  and  Weigert  it 
may  be  cou(duded  :  1.  That  in  the  arterie«i  of  middh>-aged  or  old  persons 
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cftlciflntlon.  ^ectica  tram 
btutuin  mlliU  vntry.  Eb"win^itt  n  prinurr  cnldSimlon  of 
Uw  mcdUk  c.  k.  Dili  iniiniK  cnmpnrAlivi'lv  undwii(^ 
(Dntvn  Itmu  •|>("-imRnH  prcfiared  I>v  Dr.  w.  I,.  W^rd- 
irull,  at  CantiMni'a  IftbonUirr.     Ungulflwl   nbout  SQO 
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Flu.  2M. — ArtcriU*  niili  owt|[t)Uti(m-nr«rMit*.  Section  fh>iB 
liBiaaii  mT^fIy  tnwt^  «Uli  mvliii  arid,  •bowit^  at  n  ipata 
of  OiWinilntMni-iMK-nmU  wtikti  <>'Ulaiu<<l  mli-attron*  «iU» 
hefi>r«  tirinif  ltmt<^l  Wit)]  tti«  Mid;  a,  iniinut:  »,  utdts: 
c,  ■drniiliU.  4Ur**n  IVun  VMcimra  rtofiftrvil  t>)  Ur. 
W.  L.  Wanltroll.    Miwntllnl  about  W  dumotL-ra.) 


thi'K  are  often  found  spoiR  uf  dineaseil  tissue  uhioU  present  all  tbe  up- 
peainincea  of  having  nndcrgnue  n  ^'^ aongiUalioH  7ifrrosU.** 

2.  That  in  iheae  Rpots  there  is  a  tendency  to  the  df*[tn8itian  of  lime 
salts. 

3.  That  in  primary  onlcilieation  the  media  is  always  first  affected,  rhe 
intiinu  aud  aJveutitia  only  aecondarily  and  hy  oonrigiilty. 

4.  That  this  clian^*  is  in- 
dei>fndent  of  a  im-Cfding  in- 
Huianiation. 

R.  That>  on  tho  mntniiy,  a 

these  tnleified  spots  aet  as  8 

foreign  hodiea,  u»ning  iiji  a 

ser-ondary    inHammation    in  .«i-^ 

iheir  vicinity,  and    lea<linir  —  -^      "^^^  c 

sometimes  to  thickeniog  ul 

the  intimn. 

f\.  That  on^-of  thei-butiges 

in  atheroma  of  the  arteries 

is  eoagiilation-iii'frosis,  that 

lime  salts  are  oflen  deposited 

in  such  necrotic  siiuts.  that 

tht>  ]>osition  of  snrh  spots  is  in  the  inllma  instead  of  the  media,  viz.,  in 

the  newly  formed  inflammatory  tissue. 

7.  That  primary  calctlieation  attacks  the  small  arteries  rather  than 

the  larger,  and  especially  those  |>ortioiiB  of  thn  arh'ries  which  nn^  siibjcf^t- 

ed  t(»  the  greiitest  strain.* 
A  These  conditions  are 

shown  in  P^gs.  '250  and 
257. 

Si/phiUtic  Arteritis. 
— Arteritis  is  a  jMirt  uf 
the  pathology  of  syphilis. 
The  first  danger  In  lift'  in 
this  disease  roni*^  from 
the  cljunges  in  the  ca- 
I^city  of  the  arteries. 
No  part  of  the  arterial 
system  la  exempt,  though 
the  most  .ferions  lesions 
are  found  in  the  veswts 
of  the  Iindn.  and  ni-xt  hi 
the  nortii.  They  iMH'ome 
grave  in  tJic  largT  trunks 

r^  uiL-    I.  .t,- ,  -        ^-    ■      u -.  .J  on  aernunt  *jf  The  athero- 

cnaia.    «,inlliuB:  B.nicdU:  c,  wlvaniitia;  w,myiM.  at  oon^-       ma     resulting     frt.im     the 

pnpuMib}  Ur.  w.u  waniwcii.)  syphditii-  poisou  onduo- 
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•  For  lIiMe  o«ncliwiOD«  tJie  aolbor  ia  iodebtMl  lo  Dr.  W.  L.  WnrdwelL 
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inj;  untMirism),  and  in  the  smaller  ttrt<;nes  (efiperi:illy  those  of  the  brain) 
from  ooclusion  nr  athfromu. 

Kven  in  the  iuitinl  lesion  of  syphilis  (the  (.-hiUii-n')-  afroniinj;  to 
Bii^siiniirki,  the  capUhiries  of  l!ie  ]tii])illH;  hiive  in  tht'ir  lliirk^'nt^l  wulls 
many  nuclei,  some  of  wliich  ai-e  seen  to  project  into  the  lumen  of  the 
vessel. 

The  arteries  of  the  base  of  the  brain,  especially  the  basilar  and  tb<>se 
at  the  commencement  of  the  fissure  of  Sylvius,  are  often  seriously  in- 
volved, I  have  seen  two  cases  iu  private  i>r.iclice  in  which  deuth  resulted 
friim  anamiia  of  the  iiiedtillu,  dnt;  to  u  more  or  less  complete  thnmilMJsis 
nf  the  basilar  artery.  A  patient  of  Dr.  Weber's,  to  whom  I  was  called, 
dietl  in  my  presence.  A  few  days  prt'vious  (o  Iiih  death  his  had  com- 
plained of  dizxini'SH,  and  of  a  si'asation  as  of  insects  crawling  over  the 
integument  of  the  extremities.  Death  was  qiiitxj  sudden,  and  wa.s  due 
to  respiratory  failure.  lie  became  quickly  unconscious,  the  reapiralc»ry 
movements  were  irrpj^ilyr.  and  co<irdi:iation  of  movement  between  the 
expiratory  and  inspiratory  muscles  was  seemingly  lost.  The  mode  of 
death  wjin  difTerent  from  auythiug  I  had  ever  witnessed.  At  the  autopsy, 
the  basiiiir,  just  whcm  it  divi<lnd  into  the  two  posterior  cerebmls,  was 
found  almost  completely  occluded  by  a  thrombus.  There  was  no  other 
lesion  which  could  have  accounted  for  death.  Syjdiilis  had  exisle<l  for 
several  years. 

In  the  ficcond  c:Lse  syphilis  had  existed  for  nineteen  years,  with  right 
hemiplegia  for  the  last  sixteen  years  of  life.    This  patient  was  under  my 

care  for  nearly  five  yeai-s. 
She  would  never  eoust'nt 
to  take  the  iodides  or  «ny 
medicine.  Tier  mind  was 
clear  up  to  the  time  I 
last  saw  her  before  death, 
which  oc<nirrwl  suddenly 
one  ni^ht.  I  did  not  see 
herunlil  life  was  extinct, 
bur,  fnim  the  descriptiun 
of  the  mode  of  death  given 
me  by  Dr.  F.  J.  Ives,  who 
was  present,  I  was  led  to 
express  the  belief  that  a 
si niilar  condition  cxisttMlas 
in  the  case  first  referred  to. 
On  examination,  1  found  a 
thrombosis  of  the  bj»siiar 
artery  in  exactly  the  same 
location.  Fig.  258  repre- 
sents a  seittion  of  the  artery* 
near  the  thrombus.  The  lum<'u  of  the  ve..ssel  is  seen  t^i  be  about  live  thirds 
orcIude<l.  Till-  advinitifia  is  slightly  thickened,  and  the  tu'll  elenn-nts  in 
it  are  distinctly  fusiform,  and  regularly  parallel  with  eiich  other  and  with 
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Tut  858.— SvpliUiitc  artnritfa.  Sucdnn  ot  btwilar;  x,  liim«n  at 
vmmI  about  two  lliir>U  SIImI  witli  ufw  furiiiuliim  ol  ah; 
4,Rie(luk;  D,  iDiiii-iikr  ImxTraod  ■ilmitili*.  t'l'^ni  «  ptitirnc 
d«wl  fVom  *vi>l)UiH,  itvjii-cijncn  <■!  the  auUtnt'n,  dnivrb  \-y 
Dr.  Wudwch.    USktiUtcd  about  -to  diamclera.) 
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the  contoar  of  the  advenfiiia.  The  wavy  elastic  layer  is  oasily  reco^ized, 
:md  in  that  portion  of  tho  artery  in  iihich  the  i^ypliiUtic  inllunimatory 
m:)tt^rijil  JK  ilrt|M»sited  the  waves  of  the  nie<Iia  art*  rrum?  ininKToiis  and 
shitrter  thiin  in  other  portions  of  the  vessel.  Jn  tin;  center  of  the  nin^, 
o<M^up>'ing  a  portion  of  the  caliber  of  the  artery^  is  found  a  hyaUne-IiHik- 
tn^  spot  which  took  the  cnniiiiie  slain  more  readily  than  the  ;j»'nf-'nil  nuucs 
of  the  ihriimlinH.  It  ronlains  t'niliryoiiir cells  i»  alwut  ltie.sitiDe()Uiuitity 
iM  tho  siirroiimlin^  tissue.  Tlie  advRutitiu  is  not  regularly  thickened, 
bein^ij  three  or  four  times  iw  deep  in  some  portions  as  in  odiers,  and  ppo- 
sentiuj;  in  the  secti<in  a  uodulatcfd  appt^arance.  Viewed  with  a  magnify- 
ing p«>wer  of  about  tive  buudi'ed  diameters,  that  portion  of  the  arterial 
wall  exl-tTiial  to  the  w;ivy  lint^the  elastic  lay<;r),  seen  in  Fii^.  25S,  pi-esenta 
the  following  appeamncu : 

In  the  most  external  limit  of  the  section  of  the  ndventitia  there  are 
found  clusters  of  Intlammntory  corjmscles*,  true  embryonic!  cells,  round, 
and  larger  than  the  cells  found  in  any  other  p<irtion  of  the  ffp**cimen 
external  to  the  elastic  lamina.  These  cells  ai-e  somewhat  smaller  in  size 
than  those  found  in  the  new-formed  tissue  of  the  intima,  though  they 
differ  in  shai>e,  since  those  in  the  intima  appe:ir  both  round  and  fusiform, 
while  the  cells  in  the  outer  edge  of  the  externa  appear  iiluiost  iuvunubly 
round.  It  may  be  {Hissiblo  that  they  are  fusiform  cells  cut  tnuisverstUy 
in  the  section;  though  after  cjini'fiil  examination  lam  led  to  conclude  that 
they  are  rouufi.  At  varinua  points  these  cells  do  not  exist,  the  external 
layer  being  that  of  fusiform  cells  arranged  with  great  regularity  ]>arallel 
to  the  contour  of  I  he  wall  of  the  artery.  Where  the  wall  of  the  vessel 
exteni!U  to  the  elastic  laniiim  is  thicke*4l.  Ihes«  sjtindie  cells  aiv  more 
nnmerons.  and  have  a  greater  transverse  diameter  than  at  the  narrower 
portions,  where  tliey  seem  to  have  elongsited  and  lH'n(mie  thinner — wijm- 
ingly  a  ime  proc4,'sa  of  tibrillaliou  and  contraolion  of  eiubryouiu  (inllam- 
mutoryt  cells;. 

Cvintinuing  the  examinalion  farther  inwanl,  as  the  whirc,  wavy, 
elastic  zone  i.s  crossed,  just  witliin  and  almost  in  exact  apposition 
with  this  is  a  somewhat  irregular  and  thin  layer  of  cells,  fusiform 
in  Kecrtiiin,  varying  iu  depth  from  a  single  row  to  two  or  three  rowa, 
id  in  some  |)oints  entirely  absent.     These  are  doubtless  a  renmanl 

the  oripinal  ondothelia  of  the  intima;  just  internal  to  thin^e,  and  in 
fact  continuous  with  them,  is  the  great  ma.ss  of  new-formed,  intlamma- 
tory  tissue  which  JutvS  into  the  lumen  of  the  vessel.  This  mass  Is  com- 
posed of  large,  mostly  fusiform,  cells,  distinctly  nuclejit^Hl  aud  wcupy- 
ing  about  as  much  sjMice  as  the  intercellular  snbstance  in  which  they  are 
imbedded. 

Sypliilitic  arteritis  has  I)een  made  the  subject  of  special  study  by 
ComiC  lleubner,  Greeuiield,  Barlow,  Buzzard,  Davidson,  Simes,  White, 
and  others. 

Greenfield^  in  the  '*Tran.'*action8  of  the  Ivoudon  Hathologinal  Society 
for  1877,"  gives  an  analysis  of  22  cases  of  visceral  syphilis. 

Of  the  "22  patient^  la  were  females,  fl  males.  Their  ages  varied  from 
83  to  50  years.    Of  the  females.  4  were  between  tlie  ages  of  23  and  25»  1 
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was  3o,  1  was  38,  the  remainder  between  4<i  and  5<>.  Of  the  males,  4  were 
between  30  and  40,  the  rest  between  40  and  oO. 

These  jiatients  did  not  all  die  from  syjthilis,  some  perishing  from  other 
and  eoiicnmitatit  diseases.  C>f  those  whi»  died  from  the  etferts  vt  8y]>htliH, 
the  greater  number  were  comparatively  young.  Of  (he  four  females 
iin<ier  Iweuty-HvB  years  of  a^,  two  died  fi-om  the  effeets  of  llinunbiwis 
of  the  ecn^hrnl  arteriej*,  one  from  Hypliilitic.  disease  (if  the  larynx,  and 
one  from  acfident.  Of  the  six  males  under  forty,  one  died  from  sj'phi- 
litic  disease  of  the  cerebral  arteries,  one  from  ^ttmmata  of  the  l»r.du  and 
dma  mater,  one  fi-om  pneuniouia  due  to  sypliilitic  disease  of  tbe  larynx 
and  traehea,  oue  from  renal  disease  consequent  u])ou  slrictiu-e,  and 
another  by  lun^ident. 

In  the  total  of  twenty-two  cases,  the  condition  of  the  vascular  system 
•wan  noted  iu  all  but  six.  In  one  case  there  was  no  lection  of  the  arteries. 
In  the  romainlnj;  fifteen  aisca  the  arteries  were  mure  or  less  fM*rii)U3!y 
involved,  lu  other  \v<jrds,  out  of  sixteen  cases  in  which  the  condition  of 
the  arteries  was  noted,  in  fifteen  these  vessels  were  diseased. 

The  author  says  that  the  condition  of  the  aorta  and  lar^  vessels,  as 
ro<^r<is  atheroimi.  is  of  imptirlanoe  iu  couneeli<m  with  the  de|M'ndence  of 
aneurism  upon  syphilis,  and  that,  as  ivganls  the  smaller  vessels,  the 
nature  of  the  tlisease  of  the  c^^rebral  arteries  is  of  the  greatest  interest. 
In  thret!  females,  aged  twenty-three,  twenty-five,  au<l  tweuly-five,  there 
was  marke<l  atheroma  of  the  aorta.  In  one,  the  ntheroma  was  general 
in  the  aorta  and  its  larger  branches,  the  condition  being  that  of  diffused, 
irregular  swelling,  with  but  little  fatty  degeneration.  In  one  female, 
aged  twenty -five,  in  the  lii"st  part  of  the  ai'ch  of  the  aoi-ta  wem  several 
patc^has,  rounded,  pi-ominent  in  the  center,  an*!  thicker  than  usual.  On 
section  these  apiwjin'd  Inmiogeneons,  and  pn^sented  sraively  any  fntty 
degenenition.  Throughout  the  rest  of  the  aorta  there  was  general  athe- 
romOf  with  no  peculiar  characters.  In  another  female,  aged  thirty-five, 
there  were  large  ixitches  of  endarteritis  deformans  in  the  alMlouiiual  aorta. 

In  several  other  cases  there  was  marked  athertima,  and  in  most  ciuses 
where  there  was  no  renal  disease  the  patches  were  much  raised,  some- 
times almost  hemispherical,  at  other  limes  with  sharply  deluied  edges  of 
gelatinciuH  appeanince  and  pearly  luster ;  and  on  Bectiim  there  wiut  but 
little  fatty  degeneration  or  calcification. 

Whether  in  these  cases  the  disease  would  have  gone  on  to  the  forma- 
tion of  aneurism,  can  not  of  course  be  decided  :  but  it  is  evident  that  a 
markerl  tendency  to  the  occurrence  of  endarteritis  deformans  at  an  early 
age,  and  in  an  lulvanced  decree,  exislH  in  vist^eral  syphilis. 

The  eerebnil  arteries  went  veiy  markedly  aifected  with  syphilitic  dis- 
ease in  five  cases,  and  in  a  sixth  were  probably  diseased. 

As  to  the  pathological  changes  which  syphilitic  arteritis  causes,  they 
are  given  by  Dr.  Greenfield  in  two  cases  of  disen.se  of  the  cerebral  arteries. 

The  sjtecimens  were  taken  from  the  middle  cerebnd  and  basilar  arte- 
ries. They  are  typical,  and  probably  represent  two  ditlei-ent  stages  of  the 
process.  In  tile  first  case  the  disea.se  is  seen  in  the  earlier  form,  in 
which  it  ctmslstu  almost  entirely  of  a  ceJl-gi'owtli  which  has  as  yet  under- 
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gone  bat  tittle  organization.  In  the  second  case  coiisi<li^rHble  changes 
hare  ocnirwd,  and  a  large  part  of  the  new  growth  ia  converted  inlo  more 
itr  Ips-s  fully  dfveloiMMl  con u<*c' five  tissue.  In  the  spM-inien  Mketeheii  in 
Fifz.  2511,  Ihe  artery  is  seen  to  l>o  somewhat  irregiiliir  in  slinpe.  this  being 
due  to  obtl<jtiity  uf  the  Hevtion.  The  lumen  (n)  is  very  siuiill,  hut  [b  clearly 
defined,  ruunded,  and  fn^  fr<)m  Ihninibiis. 

Tlie  oilier  rout  iippeiu-s  somewhitt  tliickenwl,  nnd  is  inHltniled  in  ron- 
tinuiry  with  the  pia  mater  (/).  Tho  niiiscnlar  coat  {(/)  is  distinctly  seen 
at  the  npper  and  lower  parts  of  the  section,  elsewhere  being  somewhat 
iaflltmted,  and  nut  cleurly  Keimtatetl  fi-oui  the  udventitia.  The  fenestmtwl 
membrane  is  dearly  seen  at  A,  where  it  is  indicated  by  (he  dark  lines;  it 
could  be  clearly  tnuxHl,  on  altering  the  fiicus,  all  around  the  ve-ssel,  lyinj? 
as  usual  immediately  internal  to  the  museuhir  layei^,  nnd  Hcparaling 
them  from  the  inner  coat.  It  is  to  tliat  pjut  of  the  vessel  lying  between 
a  nnd  6  (Fig,  2iVJ)  that  atfentinn  must  bo  sp4'cially  directed,  the  thickenwl 
inner  coat  constituting  the  essential  feature  and  the  i>eciiliarly  character- 
istic element  of  the  uiurbid  change.  With  a  higher  }K*wer.  the  thicken- 
ing of  the  inner  coat  is  seen  to  consist  entirely  of  a  cell-growth  which 
closely  resembles  gnuiulationtissue.  In  the  dt»ei>er  parts,  neai-est  (he 
fenestnited  niembrane,  the  cells  appear  to  be  thittened,  running  ])anillel 
with  tho  elastic  layer,  growing,  however,  more  irre^nlur  in  disptjsition 
toward  the  center.  No  diKlinct  transition-line  can  be  discovere^l  l)elween 
iliis  deejier  layer  and  the  central  part,  in  whicli,  however,  the  cells  appear 
to  be  lai^ger,  often  bwnchitig  and  more  loosely  arranged,  with  more 
nunientus  ca])illarit>K  running  among  them.  Many  of  the  cells  in  the 
intermediate  layer  appear  to  Iw  ixjunded ;  but  it  is  not  impi-obable  tliat 
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they  ape  fusiform  cells  cnt  transversely.     In  many  parts  of  the  thickened 
intinia  the  capillaries  are  uiiinei-iiu»  and  of  large  size. 

Toward  the  lumen  uf  the  vessel  Che  eells  again  assume  a  fhittene<l  or 
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fasiftnTn  shape,  iind  several  layers  of  these  cells  closely  packed  together 
form  the  inncrnmst  part  of  the  new  growth,  the  mr>st  iutei'nal,  suppr- 
ficial  layer  (that  in  intmRrliato  contact  with  the  blood -current)  forming 
a  continuous  layer,  which  coiresponds  lu  its  functions  to  normal  endo- 
thelium. 

The  other  spi'cimen  (Fig.  360)  appwirs  tn  have  nnderfjone  ditTi'ivnt 
changes.  The  coats  of  the  vessel  ai-e  enonnoasiy  thickeneiL,  and  the 
lumen  of  the  vessel  correapondinjriy  diminislied,  so  as  to  t>ecome  a  nar- 
row chink  (the  section  is  soinewliat  obliquely  made).  The  thickening  of 
the  wall  is  found  to  pre-sent  great  variuliuiis,  at  points  of  llie  vesst?!  nut 
farther  apart  thnn  one  twelfth  of  an  inch,  other  Boctions  at  that  distance 
truin  the  one  represented  in  the  cut  not  being  more  than  one  hnlf  as 
thick,  the  external  dlameuu*  of  the  vessel  remaining  almost  constant. 
The  ndventititt  (e)  is  slightly  thickened  and  intiltmted  by  a  cell-growth. 
The  muscular  coat  (rf)  is  of  pretty  nnifonn  tliirkness,  except  at  some 
points  whei-e  invaded  with  cell-infillraliou  from  the  adventitia.  The 
inner  coat  is  enormously  thickened,  and  presents  the  api^earance  of  two 
ctmnentrio  rings,  the  boundary  l>elween  which  is  mure  or  less  defined. 
Examined  with  a  higher  power  (Fig.  ^1),  the  himen  of  the  ve-ssel  in 


Flo.  Ml.— BTpblHtto  kTt«rilIs.  P«xBi(aL  of  Ihr  pm-vdin;  *|)i>aiuETi,  uut^niifloil  I'd  dikin«ten.  a.  lunwn  l. 
TommJ:  ft,  rauMtniMl  metnbnin«;  a,  r.  tLivhvmil  IntJTii.i;  J.  laubcular  coat:  r,  MlvcDlitift;  a,  nt-w- 
feniMd InpcrAral  oUatlo  Lsmliit.    (Ami-  tirvcnflcl.!) 

found  free  from  thrombus.  The  membrana  fenestiatn  is  well  defined. 
The  muscular  layer  presents  very  much  its  nonnal  appeanmee  al  some 
jMjints,  except  that  the  filnT-cells  arc  somewhat  granuhir.  At  some  points 
it  is  encroached  upon  by  the  cell-growth  fnmi  the  outer  coat,  between 
which  and  the  muscular  coat  there  is  no  <lisfinct  line  of  demarkatlon. 
The  outer  coat  Is  somewhat  irregularly  thickened  by  cell-growth,  which 
is  especially  abundant  around  the  va.sa  vasfirum.  which  are  very  numer- 
ous and  much  more  developed  than  usual.  At  some  poiuts  small  vesseU 
traverse  the  mustuiUir  and  elastic  coats,  going  into  the  deeper  portions  of 
the  thickened  intima. 

The  inner  ciiul  meusures  twice  the  thickness  of  the  outer  and  middle 
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coals  together.  Starting  from  the  fenestrated  membrane,  in  itj*  m^i^h- 
borhood  there  is  found  a  mthiT  abundant  cell-giTiwth  traversed  by  vapi]- 
larifM.  ^'earer  th**  intinia  is  fiiiind  a  fibrous  tis-Hiie.  ftinued  of  flmi^iiti'd. 
fiiNiform  rells  nnd  dvUcatc,  inl)<rlac-inj^  tibrilH  of  ronnectivu  tissue,  the 
whole  ounstituting  an  imperrectly  devclopeil  fibrous  tissue.  Internal  to 
this  are  seen  raoiv  uumen>us,  rounded  cells,  some  nf  whioh  an?  nf  lurpor 
size.  Nearer  to  tin-  lumen  are  seen  ehmgatitl.  oral  niu'Ici,  small<:r  and 
more  highly  refrnctilc,  nnd  mom  closely  parked  ttigefher  (Greenfield). 
Ir  will  Iw  s(?en,  by  n'ference  to  my  own  ease  already  g-iven.  that  In  the 
chauires  whirb  occurred  in  the  iutima  it  was  nnaluguUH  lo  Dr.  (Ireenfif^ld'K 
first  ease,  while  in  the  irregular,  nodidaled  cuuditiuu  of  the  mtiKruliir 
layer  it  wa.s  aualngims  to  his  sei-ond. 

Ae4-nrding  to  (TrtN^nfield,  the  intlnmmutory  matter  in  nnd  around  the 
periva-seular  canals  in  syphilis  is  entirely  tlilTerent  from  (hat  in  tn1>er- 
eular  inftliration  of  these  cnnnls. 

In  ve.tsels  examined  by  Harlow,  the  same  changes  ap(^  reported  as 
tbo«e  given  above  (Figs.  202,  '2UU,i.    The  odventitia  and  muscuhir  eouts 
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were  more  or  less  affected,  "but  obviously  the  principal  changes  have 
taken  place  in  the  intima."  Davidson  and  Buzmi-d  aiv  led  to  the  .same 
conclnsinns  with  the  foregoing,  as  is  Green  in  his  "  Pathology  and  Mor- 
bid Anatomy." 

Ji/ttfu malic  Arirrifis.—ATtentla  may  oocur  in  connection  with  acute 
rheumatism.  Rryaut  slat*:'.s  that  this  is  a  nirt*  form  of  di.-Hcnse,  ithfU- 
matic  endrwarflitis  is  not  s^i  ran*,  and  it  is  jiossible  that  en<larteritis  may 
exist  in  the  aorta  In  many  cases  of  endomrdUis.  This  and  the  arteritis 
of  gout  nnd  nophriris  (Fig.  3(U)  l>elong  to  the  domain  of  miMlicJne  mther 
than  to  that  ut  surgery,  and  will  nut  therefore  be  considered  in  this  work. 
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The  treatment  <f  arteritU  resolves  itself  simply  into  the  treatment  of 
the  disease  of  which  it  is  a  part.     It  wt>uJtl  l>e  ii.spless  to  increase  the 

length  of  this  article  by  r  ve~ 
ca]iitiilittion  of  the  various 
methods  and  remedies  which 
ha%'«  lufn  i-niploypil.  If  ihi» 
pathogeny  nnd  ]«ith(tlogy  of 
the  affection  are  understood, 
its  therapy  is  not  ditficult. 

Arh-rUd  Thiomhosis  and 
KjiiiMdUm.  —  Though  not  as 
frequent  as  in  fihleln'tis,  throm- 
bosis and  emiiolism  often  re- 
sult from  arteritis.  Tlie  pa- 
tliolKfj-y  nf  ihronii>i>»i.s  haslnvn 
^x'en  in  the  section  on  plilebi- 
tis.  The  pr'»cess  in  t  he  arteries 
is  closely  analogous  to  that  in 
the  veins. 

The  iierfect  tyfte  of  tlipom- 
Ikihis    from    arute,    tm  tuna  tic 
arteritis,  is  found  after  the  applimtion  of  on  occluding  ligature  around 
an  artery. 

By  reason  of  arrest  of  the  blood-current  and  dl'jtnrlmnce  of  the  equi- 
librium noiTOally  existing  between  the  blnod  and  tbe  containing  vessels, 
rofigulalitm  takes  plar«*  on  the  cardiac  si<le  ctf  the  ligature,  extending 
back  as  a  rule  to  the  fii-st  collateral  bmnch.  Immediately  folluwing  the 
injury  to  the  vessel,  the  process  of  inflammation^true  arteritis — com- 
mences.    The  tension  of  the  ligature  to  siieh  a  degi-ee  as  to  divide  the 


ptMCcnor  tiliiMl  BrUrrv  nf  patient  ackd  ttfttA  Krir^l'A  <l>*~ 
MMjUbovlnic  it  A  itroti  ihU'lunlnf  of  the  InCltna,  tbc 
malt  of  chmTik-  ondant-^riil-.  TIm  «lMtie  Uiaitui,  ii, 
■nduitmd.  Th<i  niimoulur  \».yvr,  n,  aliffhtlj  tliioknietl. 
o,  wlvGUtilM  irrv-Dtly  Uii.-keaM  M  pl*ce«  by  >nKll-<wt1 
InillnvlloR.  Urnivu  from  wixviiiictM  prppucd  bT  Ilr, 
VV.  1,.  Wnrdwca,  At  ('oitbi-iin'n  LabomUiry.  (Bugnl- 
flci  iiliuiit  *0  (liiuuL-lure.; 


no.  9t&.— l/>D2'tt"Ui>*l  M<ii<'n  of  the  iKtry  ofa  dop  flilv  dar*  afl^r  the  ligutnra-     CIc4  hm'otod.    llBj^H«d 

4U  diMuoten.    (After  O.  Webor.) 

innnrnr  middle  coal,  orbolh.  is  tinnecessury.     I  have  tifd  arteries  (carotid 
and  subclavian)  in  human  beings,  and  in  hifr»es  and  dogs^  and  have  sjieci- 
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metis  whirrh  demnnntrnte  snrccssful  occlusion  of  the  vessel  nnthuut  divis- 
ion of  eiilier  of  the  iliree  tnnics.  ScarjMi  advanced  this  idea  years  ago, 
htit  siirfjenns  generally  have  deeiiwi  ir. 

The  ajagiilatiou  thrombus  disappears  by  fatty  de;reneration.  The 
[lerauineut  wclusion  is  due  to  new-formed  tissue  springiuff  from  (he 
nortiial  relLs  t»f  Iheintima  uud  tlie  leuoocyt-es.  0.  Weber  held  that  the 
ch>t  berame  organized  into  a  true  tissue,  into  whirh  bhxid-vessels  were 
projerteii  from  the  vasa  vasorum  (Fi^,  '2(J5i.  But  Cornll  and  Kanvier 
long  siuee  dispnived  ibis  tusseriion  of  Weber.  KubuoO'  held  Ihiit  the 
white  bloiKl  rorpuselea  emij^lwi  through  the  walls  uf  the*  ligfitui-ed  ves- 
sel, jjenueated  the  clot,  and  caused  its  oreaniziition  ;  but  Durante  (Comil 
an<l  Itanviert  has  demonstrated  that  theleticocytesonly  traverse  the  walls 
of  the  vessel  when  this  ha»  been  lied  with  a  double  ligature.  e:iUNiug  a 
death  of  the  included  vessel,  and  that  the  leueiK-yles  travel  through  this 
dead  lissua  They  do  not  permeate  the  nulls  of  an  otherwise  healthy 
artery  which  ha.s  been  tied  with  a  single  ligiiture. 

C'ell-pntliferation  takes  ])lace  rapidly  in  the  intima  ;  grannlatiim-bu<Is 
project  into  the  territory  occupied  by  the  clot  (Fig,  260);  blood-vessels 
derived  from  the  vasa  vasorum 
permeate  the  pn>jecting  giunu- 
httion-tissue,  Invade  the  clot, 
meet  wilh  live  vessel.**  fn»m  the 
opposite  sidti,  anrl  join  with 
these  in  a  continuous  circn- 
lation ;  the  embryonic  tissue 
organizes,  gradually  contracts 
(process  of  cicatriaution),  and 
the  walls  of  the  ves.H(*]  are  jter- 
manently  occltnlwl  by  thisfilml- 
lalion.  Aflerwaitl  the  new- 
fornu«i  vessels  disjippear  to  a 
gri'jit  degree,  being  nblilemfed 
by  the  process  of  contniction. 

Fig.  ^ii,  from  a  sectitm  of 
the  carotid  of  a  horse,  shows 
how-  this  nipid  pmlifeniritm  of 
the  normal  cells  of  the  intima 
CMi'urs  when  the  intima  has  not. 
been  divided.  There  was  in 
this  case  simply  an  irriuition 
of  the  intimfi,  a  bruising,  the 
result  of  jamming  together  the  opposing  snr&ces  of  the  intima  by  means 
of  a  broad  (not  culling)  ligature. 

Tlirombotiis  fnmi  acute  lU'teritis  is  rare.  Chmnic  arteritis  is  not  in- 
fn^quently  the  cause  of  ocitlusion.  Syjthilitic  arteritis  is  apt  to  develop 
tbromlxisis  of  Iho  cerebral  nrleriea.  Arterial  thntnilHJsis  (excluding  the 
vessels  to  f)ie  brain  and  walls  of  the  heart)  is  not  as  dangerous  to  life  aa 
venous  thrttmlwsis. 


Flu  SM-'-Tnunudii-  cmlartrriti*.  TnaiiTtriK  acctinii  of 
tins  fi-iunnil  arti-ry  of  •  d»}{  eiiclil  dv»  »IUr  itir  b]>]iI)- 
(*ii'>D  or  u  lif^lurc  t,  (he  vk«>lic  UiniiM ;  f,  iht  mu* 
dU:  A,  frnnnlftrian-biid  ]in^^«(tiii|r  ftam  iIm:  tniiinft 
iiUo  the  tunwn :  I',  ntw-rflrtned  ti-miiI  niniilnjt  Ibnxigh 
iho  Uiflmniiuitof7  turao.  At  a  lh«  oImUc  igycr  Ims 
Mitly  diMppttarcd.  HujuUlnl  SO  djunoWrt.  (From 
Cvniil«D<]  Baarl«r.) 
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Tlie  process  is  usually  so  gradual  that  the  collateral  rh-ciJatiori  is 
establiflhod  l>ofnre  ocrlnsion  of  the  main  trunk  i>ccur8.  This  may,  in- 
(let?(l,  escape  observation  nntil  the  enlarging  superficial  arteries  attract 
ati^ntiun. 

The  thrombus  fomie<i  under  such  ennditionRdiffiTf*  from  the  or^iniwfl 
thrombus  at  thn  sent  of  n  lipiturt\  inasmnc!i  :ih  rlio  jxissiTiff  blond-eiirrenl 
f iu'Di»hes  fibrin-making  white  rorpuseles  with  aoconi[«inj'^inj;;  tibrin-deposit 
in  the  one,  while  this  oan  not  occur  after  a  li^ture  is  applied. 

The  causes  of  thrombosis  may  be  stimnied  upas  follows:  1.  Occlusion 
of  the  vessel  aa  by  u  ligature.  2.  Inllamuiation  of  the  mtinia  (arteritis). 
8.  Dilatation  of  the  vassels  (iih  in  aneurism).  4.  An  iibnormnl  condition 
of  the  blood.  5.  Heart  failure.  0.  Narrowing  of  the  caliber  of  an  artery 
by  i)r(KSsure. 

Vasoulas  Tdhorb. 

We  may  recognize  six  varieties  of  vascular  tumor,  apart  from  true 
aQeurinm.  These  are:  1.  Arterial  varix;  2,  Cii'soid  arterial  tumor^  or 
cirsoid  HDeuri»m  ;  'i.  Arterial  cutaneous  tumor;  4.  Capillary  cutaneon.s 
tumor;  fi.  Veuous  cutaneous  tuuior  (these  three  varieties  an-  usually 
classed  t()gether  under  the  name  of  angeiomata) ;  and  6.  Venous  varix, 
or  simply  vjirix  (varicose  vein). 

Arterial  Varix  may  l>e  ilelined  as  a  dilatation  and  elongation  of  an 
artery  of  tlie  see<md  magnitude  {as  the  external  iliac  or  common  carotids 
of  the  third  (as  the  external  car*)lid  or  posterior  tibial),  or  of  the  fourth 
(jis  the  temporal,  facial,  8Ui«?rior  thyroid,  or  palmar  branches  of  the  radial 
and  ulnar).  Crnveilhier  has  reported  a  case  of  arterial  varix  of  the 
external  iliac  artery.  I  have  made  one  disseetion  of  arterial  T^irix  (if  the 
Buimritir  thyn)id  artery,  in  which  this  vessel  was  gn^atly  elongated,  and 
as  large  ns  the  external  or  internal  carotid.  It  was' t<)rtuoHs,  but  not 
sacculated,  the  dilatation  being  general.  Tillaux*  reports  a  case  of 
cirsoid  an^urigm  of  the  baud,  with  dilatatitm  of  the  arteries  of  the  fore- 
arm and  humeral  region. 

yVtfrt/w^f/i^.— Arterial  vurix  may  be  treated  by  compression,  or  by  the 
ligature,  when  such  a  procedure  becomes  nece8>iary.  In  a  case  wliich  1 
saw  after  the  patient's  death,  and  in  which  the  HUperior  thywiid  artery 
was  involved,  the  ligature  wtudd  have  been  advisable.  Tlie  artf-ry  was 
in  a  hf>althy  coudilion,  with  thf  exception  of  its  increased  length  and 
caliber. 

When  connected  with  cirsoid  arterial  tumorx^  the  sol  id  iH  cation  of 
tlieee  by  ligature,  cautery,  or  injection,  will  usually  cure  or  [uUliate  the 
arterial  varix. 

Cirsoid  Arterial  Ttimor^  or  Vi.Tnoid  Aneurism, — The  cirsoid  arterial 
tiiwor  I  wtinid  define,  after  Rnbin  and  Goaselin.  as  being  an  elougutirm 
and  dilatation  nf  the  terminal  subcuiane()us  arterioles  fnormally  of  u 
diameter  of  about  tme  fiftieth  of  an  inch).    These  tumors  may  be  general 


*  **Gaz.  dea  liApitanx,"  1&S2,  p.  1068. 
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or  cirenmscribed.  A  single  arteriole  may  be  affected,  aa  shuwn  in  a 
drawin*?  in  the  MuHi'um  of  St.  (teorp!'a  Hospitul,  copied  iu  ilulnies's 
"Syst^ni  of  Sin-gtry."  or  ninny  urtoiioles  miiy  be  involved,  as  in  Mus- 
sey's  remarkable  case. 

The  ferm  cirsoid  anfuri^m  was  introduced  by  Brescbet,  iii  a  \^vi\>eT 
presented  to  the  Aradnmy  of  Medicine,  at  Paris,  iu  183d.  By  liim  il  was 
applied  to  the  coudLliffii  of  varicoMJIy  involving  the  laix<'i'  arterial  trunks, 
ihi'ir  branclips,  and  the  tcnninal  arterioles.  Robin,  at  a  later  date,  intro- 
duced the  name  of  cirsoid  arterial  tumors^  and  dellned  these  a«  varicosi- 
ties of  the  terminal  (subcntaneoiis)  arterioles. 

English  writers  have  adopted  the  term  employed  by  Breschet.  By 
them  it  is  nsnally  considered  "a  form  of  disease  wliich  consists  in  a 
simultaneons  elon^tlou  and  dilatation  of  an  aitery.  Tlie  striictnreof 
it^  wall  exhibits  in  the  beginning  no  altei-ation,  althoui:li  the  coats 
become  thinned  during  the  progres.s  of  thi'  enlargt^ment,  Tbo  middle 
ooat  nf  tlie  artery  \s  (■Hp(!rially  affected.  It  IxM^nnes  ]inle  and  ihin,  so 
that  the  artpriea  look  like  veins.  The  dilatation  is  ctininionly  e<puil 
throughout  the  circumference  of  the  arterj*.  In  more  severe  case.i  the 
artery  i.s  gn-ady  dilated,  and  pi-esenls  iirnH^unl,  snrciilar  pouches,  which 
ATti  iu  fjict  so  miiny  tnie  aneurisms,  projecting  usually  toward  the  surface 
of  the  skin  "  i  llolmes). 

Gosaelin*  adi>pts  the  nomendatnre  of  Robin,  iiml  considers  ihe  dis- 
ease heretofore  kuown  as  cirsoid  aneurism  as  only  involving  the  tcrminnl 
arterioles.  The  causes  of  clrKoid  nrifrial  tumors  are  not  positivply 
known.  Thny  omir  most  frequently  upon  exposed  surfaces  of  the  body, 
as  on  the  neck,  hwid.  and  bnnds.  The  face  and  head  are  most  frequently 
(he  seat  of  all  forms  of  vuscular  subcutaneous  and  cutaneous  tumors. 
Kxcluding  those  of  the  orbit.  I  have  c<»llected  more  than  ninety  cases  in 
which  the  carotid  arteries  were  tiwl  for  the.-se  leNi(»ns. 

Polaillon  reports  ftMirtet>n  CiM^.f.  of  cirsoid  aneurism  of  the  hand.  The 
influence  of  exposure  of  an  unpi-otected  surface  to  atniosjdit-ric  ehungPiS 
is  worthy  of  considenition.  Either  peri]>hend  or  central  distiirliances  of 
the  functions  of  the  vasij-motor  nen-es  may  l(*ad  t<i  loss  of  tone  in  the 
muscular  walls  of  the  arteries.  Krostdnteand  blows  have  l)een  mentioned 
as  causes  of  cirsoid  aneurism.  Berber  reports  a  case  of  cirsf>id  tumor  of 
the  hand  caused  by  irritation,  from  constant  pressure  of  an  instrument 
which  (he  jwitient  u.sed  in  his  trade.  The  disease  may  also  be  congenitjil. 
or  may  result  from  the  inrrpa.'u'd  gniwth  nf  a  cutaneous  na'viis.  (rosselin 
cites  two  ca84?s  of  this  kind.  He  hrdds  that  Ihe  presence  of  nasvus  indi- 
cates a  congenital  prwUsposition  to  vascular  dilatation,  nud  is  not  sure 
but  (hat  il  sulH-uluneous  arterial  dilatation,  at  first  not  rryognized,  may 
exist  simulraneously. 

According  to  Ilolmes,  cirsoid  arterial  tumor  occurs  most  fi-equently 
bet^veen  the  ages  of  fifteen  and  thirty.  \Vanlro]t's  patient,  whose  case  is 
given  by  (io.sselin  as  one  of  cirsoid  arterial  growth,  was  operated  u]i<m 
the  si-xth  week  after  birth.     Wardrop  gives  the  ease  as  one  of  "  erectile 


*  "  Arcliives  g4^n{Tiil«  de  uMociiM,"  ISO?. 
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tumor."  Clielins  operated  for  *'nneurismal  vanx  of  tlio  hrniiraral  n^on*' 
in  ti  rliild  <if  twelve  months. 

S//mp/ojnx. —The  rliriifat  /tixfon/ of  cirsoid  arterial  tumors  does  not 
commenco  with  the  putliolo^icul  chiingt'H  wiiirh  iH!<'ur  in  the  UTminal 
arterioles.  Dilatation  begins  Ikefore  there  is  any  npprcniuhlo  projw^tion 
oJf  the  skin,  or  pulsation,  or  twistint;  of  the  Jirterioles,  At  a  hitor  ]>eriod 
the  ph.vs«ical  signs  are  present,  and  the  diagnosis  easy.  Direct  pressure 
will  aiTest  the  ]>ulsaliun  and  empty  the  tumor.  The  consistency  of  these 
tumors  varies  with  rliR  imiuunt  nf  the  ronnrtrtive  tissue  deveh>ped  umund 
the  arterioles,  as  a  resijt  of  the  intlnmniatory  proce.ss.  Pntit  rIeH4'rilie« 
the  sensation  imi>arted  to  the  palm  of  the  hand  jtivswd  upon  an  arterial 
cirsoid  asi  similar  to  rhe  vcrmirnhir  motion  of  n  mnnH  of  earth-wornis. 

Wirh  the  stethoscope,  a  bruit  dc  souffle  is  distinctly  audible.  Pain  is 
not  constant,  and  is  only  due  to  the  pressure  of  the  growth  upon  the 
cutaneous  nerves.  As  the  tumor  pmgrest^es  in  size,  more  niarlted  inflam- 
matory changes  oiTur ;  adhesions  to  the  skin  take  place ;  and  ulcerations, 
with  alarming  ha^morrliugas,  are  not  iiifre<iuent.  In  some  iuHluDces, 
espniMalJy  in  rirsnitl  tumor  of  the  scalp,  pressure  of  the  growth  uiMin  the 
calvaria  may  interfere  with  the  nutrition  of  the  skull. 

Tieaimetit.—\i  may  be  said  of  the  treatmenr  of  cirsoid  arterial  tumors, 
in  common  with  JirteriaJ,  capillary,  and  venous  cutaneous  tumors,  that 
no  method  is  as  safe  or  sure  as  direct  local  treatment.  The  study  of  a 
lai^  number  of  cases  leads  me  to  this  conclusion.  For  a  long  time  deli- 
gation  of  the  main  trunk  or  trunks  was  the  favorite  practice.  Sometimes 
this  was  done  to  arrest  haemorrhage  due  to  ulceratiuii  or  accident,  in  some 
few  cases  to  arrest  ha'uu)rrhai^e  after  or  iluriug  an  attempt  at  rem<tval, 
but  most  frfwiuentl)'  the  inttnition  was  to  cut  off  the  lilood-supply.  Kinf% 
the  vast  majority  of  vascular  tumoi-s  oeriii)y  the  ned<,  face,  and  scalp,  the 
rtirolids  liave  been  often  tied  in  the  ireainient  uf  ihese  growths.  In  my 
"Essays  in  Surgical  Anatomy  and  Surgeiy"*  I  have  collected  98  casee 
of  ligatuie  of  the  caixptid  for  vascular  gi-owth  above  the  clavicle,  and 
chiedy  of  the  head.  This  number  dixis  not  include  00  cases  of  pulsating 
va.scular  tumor  within  the  orbit.  The  results  are  not  such  as  to  encourage 
the  careful  openitor  in  u  repelition  uf  the  pnjcydure. 

Even  in  the  nine  ea.ses  in  which  both  common  trunks  were  tied,t  only 
one  was  oured  (nttt,  however,  until  aft^T  compression  was  made  over  the 
tumor),  and  two  were  impi-oved.  Mussey's  patient  was  only  improved 
after  the  second  ligation,  but  was  cured  after  a  bloody  excision.  The 
tumor  was  exceedingly  large,  and  the  dilattnl  arteries  wei-e  tied  one  by 
one.  Mom  than  twimty  ligaluivs  were  applied,  and  the  hffimorrliage  ia 
said  to  luive  been  dangerously  profuse. 

Other  surgeons  besides  Miisaey  %  who  have  practiced  excision  nf  cir- 
soid arterial  and  other  "  vascular  tumors  "  are  Busch,t  Helne4  Oraefe," 


•  Mow  York,  1879. 

k  Tliu  ()|HfrnU>rH  werti  Hirtrktiinri,  finni1«rli>c}i  and  Mfillcr,  Kulil,  M>ii«ev,  I^rog6fI,  Hobert, 
fiixl^KTR  and  Vuu  Hureu,  iniiiiuii,  imd  Wnrniii. 

t  Sop  tlic  nailmr'H  '■  t^^ttnvft  in  .SiirfricAl  Anctom;  iind  Surgcpv,"  New  York,  187t. 

*  Uulmes's  "  tijratcm  of  SurKvrjr,"  amoiid  •illtion,  vol.  iii,  p.  t^O. 
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Gibson,*  Bnchanan.t  Sydney  Jones,J  AViiTTen,"  \V'eir.zer,*  (rii^niot,*  and 
Hart.*  The  latter  ftwze  the  tumor,  and  cut  well  into  sound  (Issue ;  little 
blood  was  lust.  The  late  Prof.  Spence.  of  Edinburgh,  cui-ed  a  deep-seated 
erwtile  tnaiurof  the  liamt  by  galvauo  jMiDcture.  I  Nfelaton  ojwi-atud  in 
a  cintoid  tumor  ut  the  fnrelica<l  in  a  ^iuiilar  way,  and  with  like  nuri.'ess. 

Barwell  oiwrales  upon  vascular  tumors  by  what  is  termed  the  sairlcss 
me/Zuid.-^  Having  earefiilly  made  out  the  limits  of  the  tumor,  a  mHHilB 
amied  with  a  silver  witv'  is  pa.sse<l  under  the  skin,  and  sulK'uUuuNiiisly 
nmund  the  outskirts  of  the  tumor,  to  a  point  opposite  the  place  of 
entrance.  The  needle  is  a^n  Introduced  at  the  point  from  which  it  has 
juct  euu-rged,  and  is  canied  around  the  ivmainder  of  the  tumor,  and  out 
at  the  tin>t  jmiut  of  entrance.  The  base  of  the  tutiKir  is  thus  Uiuped  by 
0.  wire  which  cjiu  Im-  liirhteni'tl  iMinealh  the  skin  at  will.  Hiirwdl  uses  a 
slot  of  vulwmized  rubber,  which  he  slides  down  u]»on  the  wire  to  tighten 
it  around  the  tumor.  If  the  gptiwth  be  very  large,  he  advises  the  needle 
to  he  brouirlit  out  at  frequent  intervals. 

Direct  local  compression  has  l>een  tried  by  patient  and  expert  sur- 
geons, but  has  not  met  with  success. 

Gosselin^  in  his  classical  i>aper  repitrts  several  successful  cases  in 
which  he  employed  hypoderniin  iujections  of  jK^rchhiride  (»F  iron  iutti  the 
moK*.  This  ide^i  was  oii^inal  with  lirocvi,  who  ap]>lied  the  styptic  ender- 
micjilly  with  success.  Pitlia,  of  Prapue,  and  Schuh,  following  Broca, 
thus  cured  three  cases  (Gosselin).  Bet^rJ  reiM)rtii  u  case  of  cirsoid 
aneurism  of  the  hand  treated  by  this  ipethod.  Velpeau,  Gherlni,  and 
Deniarcpiay  have  jwrformed  the  same  operation.  In  Demanjuay's  case, 
the  radial  and  ulnar  arteries  had  l>een  tied. 

The  methiHl  of  procedui-e  is  as  follows :  The  tumor  must  be  com- 
pressed, so  thai,  while  the  cin-ulatiun  ceases,  the  gi-owth  remains  full  of 
blood.  This  condition  must  lie  maiutuinud  for  at  least  ten  minutes  after 
the  injection.  The  syrini^e  being  tilled,  the  air  is  carefully  excluded,  and 
the  needle  Is  introduced  about  a  quarter  of  an  inch  into  the  mass,  when 
the  Solution  is  discharged.  Kneading,  to  disseminate  the  fluid,  is  then 
practiced,  and  the  linger  is  phicetl  ujKjn  Ihe  hole  made  by  the  nt^edle, 
or  the  neetlle  and  syringe  may  bo  left  in,  during  the  ten  minutes. 

Pain  is  immediately  present,  and  (M-rsists  for  several  hours.  After  an 
iiitenal  of  ten  or  tifteeu  days,  the  oiteratioii  may  be  i-eiteafed,  if  neces- 
sary. Kight  or  mortj  nperntions  have  been  required  to  effect  a  final  cure. 
Ulceration  may  follow,  but  it  is  usually  limittnl.  At  times,  unhealthy 
granulations  bud  up  from  these  nlcerating  patches,  i-equiring  re];eated 
burning  with  nitrate  of  silver  or  with  the  actual  cautery. 


*  Uolnm'a  ''  Syvtetn  of  Snrftery,"  s«rniid  editioD,  toI.  Hi,  p.  MO. 

i  ••  Itritish  Medirjil  Jonmol,'  Joae,  187A,  p.  S8A. 

J  '■  UiK^t,"  1882. 

>  See  ili«  iiulliur'«  '>  Etsnj*  tn  Surfricsl  Anutoniy  and  Surgery,"  Stw  York,  1B78. 

I  "  M«<)ipal  Time«  ad<I  Gxu-Ur,"  Augiiel  il,  1875,  p.  309. 

*■  ■■  t.»iiri..|,-'  May  S,  1ST5,  p,  fUS. 

(  "  Aroli'nw  (rfn.  ilo  mtdwinc,"  lorn,  ii,  1887,  pp.  ftS6-6Qft. 
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la  one  of  Gusselin's  casefs  hrcmorrliage  was  so  frequent  and  persistent 
that  deligation  of  the  parent  vessel — the  femoral — was  at  one  liuie  con- 
sidereil ;  but  this  was  happily  avoided  by  repeated  use  of  the  actuni 
cautery.* 

Tlio  results  of  this  method  of  treating  cirsoid  vascular  tumors  are 
gratifying,  and  the  operation  is  worthy  of  n^petlKon.  In  growths  of 
araall  size  I  &hoiild  prefer  to  try  the  method  of  Burwell,  and,  if  this  failed, 
then  the  injection  of  perchJoride  of  iron  or  other  ctmgulating  .suluti<in. 
The  Hurci'ss  achieveti  hy  Speni:e  and  Nolnton  w itli  galva no-puncture  was 
such  as  to  justify  further  tiial  of  this  method. 

Cases  ot  Hpontaneous  cure  of  vascular  tumors  are  reported.  Dr. 
Krackowizer  presented  to  the  Xew  York  PtithoU)giciil  Society  a  patient 
in  whom  ]>nlsation  had  entirely  ceased  in  a  cirsoid  tumor  which  was 
contracted,  solid,  and  shriveleil  at  various  points;  the  pecuUai-  rustling 
noise,  also,  of  which  the  patient  had  complained,  waa  now  entirely 
absHnl  whi'U  ho  was  (juiet.  The  niiiu  was  fnrty-tive  years  of  ajro ;  the 
tuuKir  was  congonital,  and  bud  prnivn  to  a  (•onHi<lemble  hiko,  but  without 
jiaiu  or  hH?morrhnge.  Dr.  Krackowizer  referred  to  two  other  eases  re- 
corded by  Orfila  and  Chevalier. 

•  GtMSclioU  Cftws  were  thrw  in  niimlmp: 

Oak  l.-~Cir»oid  Arttriat  l^tmur  of  lAe  L«ft  Lfg. — Tli*"  patient  wu»  s  vrixiiiin,  wfA  iW4Siity- 
flre.  At  birtb  sliu  Imd  a  siuull  rod  stalu  ur  Hpot  la  tbo  ttkiu  at  the  appt-r  nod  auturiur  part  ni 
the  loft  Ic^,  W'hicli  Dp  to  Ikt  twcllth  jear  lind  growu  iil>ont  uii  \os%a  ak  ad  ulniond.  At  fin««a 
■be  first  nittifliHl  thui  {luleatiuii  bt*mn  iu  ii.  Aflvr  %\m  ilutv  it  grvw  more  rapidl.v,  projootin^, 
however,  very  sliirhtly  from  the  sorfaco.  until,  nt  the  ugo  of  twcntj-lwo,  It  bc^n  to  nlcernte 
wltbuut  any  a»sitniBblt;  vuiise.  lliemorrhagt'  occurred,  wliicb  ct^tuwd  hy  compresMon,  bat  not 
unlil  eynoupe  had  vntiuod.  Kep«at4;il  blevtliDKH  uccurr^l  up  tu  tiur  twenty-fifth  yeor,  when  tli« 
injcoUonH  weru  cnmnioDfed.  From  July  12th  to  Augrust  28(1,  8tr«n  itgectiontt  were  uiftdv. 
Ulc«nitioD  lie^n,  aod  freqiieot  hieinorrlingca  occurred  Iwtweeo  Ot^tober  12th  nnd  IBib,  wb'H'h 
were  arrested  by  tbe  nctital  caut«ry  and  cninpr«!wi>>n.  Car«  n-mlted  ot  the  end  of  eleven 
monlliA. 

Cask  II, — /.Vrw/i{  Arterfnl  Tumnr  of  thf  Forehrad  aUh  Arttrml  I'ariet* ;  Uamorrhayt 
during  Unnif  VMn;  Four  Injeeticna  of  Perehturidt  a/ Iron  ;  Cure. — Patient  was  n  man,  a^nd 
thirty-nine ;  wan  huni'  with  a  rud  mark  on  bio  forvhi>ad,  wliioli  (lts»ppL'ar«d  ut  hi«  tenth  y««r. 
Abi>Dt  nineteen  yirora  latitr,  wliuu  iu  tin  twculy-niuth  yciir,  u  tumor  wan  uoUco'l  tn  thv  mnii; 
plaoe,  about  oa  IftPife  aa  a  cbtrry'^onii.  ami  two  year*  later  ho  fult  it  begin  to  pnlmt*.'.  AHvr 
that  time  it  «oiitinuvd  to  grow,  uud  waa  the  anurcv  of  trcKjut^'nt  bieniurrluii^»  wilhonL  aiiy 
direct  injury  or  known  riuu»L<.  The  patfrnt  bwl  controlli-d  the  bleeding  by  rompressiun.  At 
Hio  titot!  of  operation,  the  (rrowth  waa  abont  two  inches  in  diameter,  and  projected  from  the 
•kiu  about  one  third  of  an  inch.  February  IZlh,  while  prewure  waa  ma<)e  on  boUi  priroilive 
oarotidA,  irv)ection!i  were  niaile  with  two  !tynn(;p(i,  one  needle  hoinp  introihired  on  Mrh  side  of 
t^ie  tumor.  Tlitf  compreMuon  of  the  carolidit  wiu  i-iintiiinrd  ten  niinuti-*.  Th»  tumor  xtilt 
pulul«d  lit  points,  Coiiipreso  applied ;  pain  •*  aji  wevcre  during  the  day  of  operation  and  ilib 
next  day  followimr.  Opcratifin  repeated  on  tho  Ut  of  Mardi,  Morch  tStli,  tumor  was  solid 
Mtd  without  puUation  tiirun^huot  two  (liird«  of  \U  «xtent.  Two  iitJ«^lion«  iniwlo.  Mnn-h  30th. 
tomur  begou  to  nluemte  at  two  limited  points,  which  were  aoon  fliled  witli  oiubennt:  gnLonla- 
tion*.  TiK'*e  reslited  alcoholic  dr<?scin(r«  and  the  application  of  nttriite  of  silTor.  March  ■i4th. 
puI»ation  ri.iAppenri.Hl  at  onu  point,  niid  tlio  injfulion  wan  repratp^l.  May  3(itli,  the  griitiula- 
liona  persiating,  actual  cautery  wua  appliod.  t^aiiie  ou  Jnnu  Cth.  July  6ib,  patlont  diacbargi-d, 
cured.  * 

Uabb  III  docs  not  ditTvr  materially  from  \\>t>  two  preceding  eaaes,  either  as  to  it«  clioioal 
bintory  or  aa  to  ita  ireutmeoi. 
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Antfeiomata. — The  tlinn)  m*xt  varieties  c»f  "  rascular  tiimur*^'  which 
may  be  groupixl  logftht'i*  under  Iho  name  of  Anyeionuitay  aro:  (,l)The 
Arterial  Cuiaiieous  Tti/fior,  or  Anearisia  by  Anast-omosis^  composed  of 
dilittntions  or  eldnj^ititma  of  the  arterioles,  either  nomial  or  new-fomied, 
in  the  skin;  {•1)  \\\i':  VapUitirt/  Vidatuxms  TuvuiTy  rnnsi-stin^  nf  dilatn- 
lions and  elon^ar1on.s  of  thn  noi-mal  or  neu-formed  cnpillaries  of  the  skin ; 
and  (3)  the  Vt^nvitu  ihiUinmus  Tumor  {Cavernous  JV>r«s),  composed  of 
dilatations  of  the  nortnal  or  new-formed  venous  radicles  of  the  skin. 

The  uugeiomatu  are  considered  by  some  writers  as  strictly  nfw-forma- 
lions  of  bhxid- vessels.  There  is  little  dnidit.  however,  that  many  vasrular 
tumors  are  chietly  made  np  of  noruial  vessels  which  have  undergone 
dilatation  or  hypertrophy.  Other  names  that  bare  been  given  to  an^-io- 
raiitJi  are  cun^i-enilal  mevus,  ei-ectile  tumor,  tehin^et'lasis  nr  plexif4»rm 
angeloma,  aneurism  by  aniistonn-wij*,  ecchjiuoma,  cavernous  naivus,  and 
fungus  hffimatodes.  Accoixling  to  Dej)aul,  one  tliird  of  the  children  bom 
ia  one  of  ttie  eleemosynary  institutions  at  Paris  had  congenital  n«>vl, 
the  greater  number  of  which  disiipiM'jinHl  sjiontaaeously  durinfj  the  lirst 
few  months  of  life.  They  c>rcur  chlelly  in  the  skin,  and  mv  especially 
apt  to  appear  on  the  foreh«id,  face,  ears,  and  neck. 

Slrueture  and  St/iuptoms. — Angeiomata  commonly  form  Battened, 
.slightly  projecting  tumors,  varying  in  size  fmm  a  mere  H3)eck  to  as  much 
aa  an  inch,  in  diameter,  and  are  composed  of  new-formed,  dilated,  fi-eely 
anastomosing  cupillariea,  arterioles,  and  veins,  in  irregular,  tabyriuthine 
masses.  They  vary  in  color,  being  at  times  grayish-bliie  or  ivd.  Often 
the  only  indication  of  their  presence  is  the  api>earance  of  a  diffuse  red- 
ness over  a  considerable  surface.  Kxamine^l  mirntsc^j  pi  cully,  the  wnlls 
of  the  vessels  are  cpiwded  with  cells,  and  the  vessels  arc  imbe<lded  in  a 
network  of  fibrous  and  adipose  tissue.  The  sui)ei'ficial  and  deep  cutane- 
ous ves^ls — Including  the  vessels  of  the  hair-follicles,  sweat-glands,  and 
adiiM>se  tissue— join  in  the  fonnation  u(  these  tumors.  The  disease  may 
extend  info  the  muscles  and  deei>er  tissuas. 

Tlie  majority  of  angeiomata  are  soft  and  \ielding.  and  r^in  he  emptied 
by  pressure ;  but  when  of  great  vascularity  and  long  standing,  when  there 
has  been  an  extensive  proliferation  of  the  perivascular  connective  tiwue, 
pressure  will  not  cause  their  disnppeamnce.  Some  am  very  painful,  and 
others  entirely  free  from  sensibility. 

Venous  cutaneous  tumors  are  composed,  in  great  part,  of  new-formed, 
en?rtile  tissue,  analogous  to  that  found  in  the  corpom  cnvemosa.  Their 
stnicture  is  white  and  den.se,  the  caverns  communicaling  freely  with  each 
other.  In  rare  instances  they  are  known  Uy  contain  chalky  concretions, 
which  arc  kn<m'n  as  phMHtlilex.  The  circulation  is  active  in  these 
tumors,  and  their  volume  vnriable. 

The  walls  of  the  sinuses  contain  n  dense,  fibrou.s  stroma,  invnlnntiiry 
muscular  tissue,  and  striated  muscular  fibers  when  the  tumor  is  encroach- 
ing on  the  muscles.  They  ar»i  lined  by  the  same  endothelium  as  tlie 
nonnal  veins.  In  si)ecimen.s  remove<l  and  immediately  inimersi^  in 
alcohol,  it  is  ffiund  that  the  blooil  ])resents  the  some  appearances  us  the 
normal,  with  the  exception  that  the  white  corx)uscles  are  less  numenius 
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Via.  MT. — Cavrni'ioH  aiiifvintitn  of  tlic  Hvcr. 
Svctiou  niailc  nflct  llir  tuiMOi*  Iml  htun 

MToraouB  rowoa  flUed  with  blnod'O:^- 
uu^dv;  A.nbnwwBlliuf  ihcittDLiiio?-. 
Miurolfli-ij  IS')  (liaiiMian.  (t'roniCor- 
iiil  and.  Banvl«r.) 


(Pig.  207).  They  do  not.  adhere  to  the  walla  of  the  resaels.  Thw  is  con- 
sidered as  proof  of  a  rapid  rirpiilation,  Him!«  in  veins  where  the  circulation 
is  weal\Piie<l  or  retanied  the  leucocytes  tend  to  adhen?  to  the  walls.  After 
excision,  the  resseb  L-ontract,  foiving  out  tlieir  contents,  and  the  muss 

shrinks  to  a  compai'atively  small  size. 

These  tumors  are  not  all  ereclLle,  and 
some  which  have  been  erectile  for  a  time 
lose  this  projtei-ty.  Oi-oss  describes  a  form 
of  niBV(>id  tumfir  a.s  ruEvoid  elepkard/ajtiji, 
consisting  of  a  hypertrophied  condition  of 
the  sltin  and  subcutaneuus  connective  tis- 
sue. The  affection,  wliiob  Is  either  con- 
^nital  or  rotnes  ou  soon  after  bij'th,  is 
found  URUuIIy  in  the  lower  extremities, 
(lioiigh  it  may  occur  elsewhere. 

The  theories  as  to  the  origin  of  these 
neoplasms  are  various.  Some  liold  that 
simple  dilatation  of  contiguous  veins  oc- 
cui-8  when,  the  sacculated  vessels  coniinp 
in  contact,  the  walls  are  absorbe*!,  and 
thus  many  cavities,  which  formerly  wero 
separtite,  may  form  one  or  mure  larj|j;e, 
niiiUiIoL*ii]ar,  cavernous  tumors.  These 
dilatations  occur  not  only  in  the  sltin  and 
subcutaneous  tissues,  but  also  in  bone  and 
muscle.  No  tissue  can  be  considered  exemjit.  Uokitansky  holds  that 
they  originate  iji  the  areolar  tissue,  from  enil>ryonir,  new-formation  tis- 
sue, and  that  the  vascularizatitm  of  this  new  tissne  is  one  of  the  last 
prticeases  nf  its  dovelopnieiu.  He  comimres  the  alveoH  of  (he  cavernous 
angeioina  to  those  of  carcinoma. 

Rindfleisch  l>elieves  that  the  appearance  of  these  tumors  is  preceded 
by  a  prolifemtion  of  embryonic  material  in  the  intervascnlar  spaces,  and 
that  this  mateiial,  undergoing  the  usual  process  of  cicatrization  and  con- 
tractiont  causes  u  shrinkage  in  the  inten^asc-ular  areas,  when  the  vessels 
dilate  to  occupy  the  space  left  vacant  by  the  contnicling  tissues  (Billroth). 
Cornil  and  Kanvier  say  timi  iu  the  active  development  of  angeiomata 
there  is  u  proliferation  ctf  embryonic  tissue,  ricli  in  new-formed  vessfls, 
wliicii,  increasing  rapidly  in  size,  come  in  contact  and  communicate  with 
each  other  by  absorption  of  contiguous  sui-faces. 

Angeiomata  may  develop  in  fatty  and  other  neoplasms.  Billn>th 
mentions  a  case  in  which  a  large  cavernous  augt>ioma  was  found  in  a 
lipoma  remove<l  from  the  s<;n])ular  regitm.  They  have  bei'n  known  to 
originate  as  a  result  of  injury.  Uross  cites  a  case,  reported  by  Dr.  J. 
Mn*M:m  Warren,  of  a  man  thirty-six  years  old,  who  had  a  large  aneuiism 
by  anastiimosis,  situated  on  the  lobe  of  the  ear,  which  resulted  from  a 
fra^t-bite  which  the  patient  had  snflfered  in  his  sixteenth  year.  In  addi- 
tion to  the  tissue,**  already  mentioned  in  which  angeiomata  are  developed 
may  be  mentioned  the  spleen,  kidney,  liver,  and  lung.    The  Uver  is  fre- 
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Pm.  MB.— Aowrism  hv  anat4onx«b  In  Mrieul  bone. 
(KriohMii.) 


quently,  the  lung  very  rarely,  invujved.  In  Iwnes,  this  disease  exhibits  the 
Kame  erectile  charactent  as  in  otbei*  structures  (Fig.  S68).  It  oconrs  in  the 
flat  bon**s  i)y  prefeivm^e,  iwjM-ciuIl  y  those  of  the  frauiuin,  jiiwM,  ami  .s(■!^l^uli^ 
being  often  very  painful,  and  gravo  as  to  prognosis.  AngeiuniiUa  are  not 
infrequently  situated  on  the 


labia  of  women.  Hohiit«i 
Coote  has  observed  serous 
cysts  in  connection  with 
these  vascular  growths.  An 
explanation  of  thi-ir  forma- 
tioo  in,  that  rommuniration 
of  a  portion  of  one  dilated 
vessel  with  other  %'eaaels  is 
cnt  off,  and  that  the  corpus- 
cles and  coloring  matter  of 
the  blood  disappeoTf  the  se- 
rum remaining  us  a  cystic 
fluid. 

Tlie  qiipslion  of  the  ndn- 
tion  of  tliese  lumors  to  ciirduomata  and  sarfomala  is  worthy  of  considfT- 
ation.  J.  MuUer  has  reptirted  n  malignant  (rffurreni)  nngeiomn.  A  case 
of  melanotic  degeneration  of  a  congenital  njrvns  in  a  woman  aged  foity 
has  been  reported  by  Dr.  Styles.  The  vascular  dilatations  in  osteo-siirco- 
mata^  and  in  other  forms  of  carcinoma  and  Kairoma^  are  analogous  to  those 
found  in  cavernous  augeiomata.  Some  of  the  mali^niani  tumors  pulsate 
like  the  ang(>ionuita.     An  augeioma  nui}*  tie  diffuRi;  or  encap»ulated. 

The  proguosix  depends  upon  the  siao  and  location  of  the  neoplasm. 

The  fUdffvosU  is  not  difficult  in  the  superficial  tumors,  but  in  those 
dee])ly  situated,  and  in  the  track  of  large  vessels,  the  differentiation  from 
aneurism  is  not  easy. 

The  arterial  and  capillary  cutaneous  tumors  are  almost  always  con- 
genital; the  venous  tumors  are  rarely  so.  Angeiomata  may  be  distin- 
guished from  osteo-sanumata,  which  have  jiereeptible  pulsation,  by  the 
crackling  impression  fvinveyed  to  the  sense  of  touch  fnmi  the  malignant 
tumors  of  bone. 

Several  consecutive  telangiectases  may  occur  in  the  same  individual. 
Tlutchinson,  of  London,  reports  the  case  of  a  child  which  had  over  one 
hundivd  njRvi.  all  distinct  and  superficial.  Vascular  tumora  on  the  scalp 
hav<>  an  einmimt  of  dangi-r  not  jirosent  in  angciomata  plsewhen',  in  that 
they  at  times  grow  to  such  an  extent  as  to  canse  necrosis  of  the  calvaria. 

Treatment. — Aogeiomaia  have  been  known  to  heal  without  surgical 
interference,  as  a  result  of  an  idiopathic  inllammaticm.  Tninsfixion  and 
multiple  deligation  is  one  of  the  mast  radical  and  sncx-essful  methods  of 
treatment.  Direct  and  prolonged  pressure  has  been  employed,  though 
not  with  encoura^ug  i-esults.  Perforation  with  hot  neetlles.  either  with 
or  nithout  the  galvanic  current,  injection  of  coagulatiug  lluids,  particu- 
larly Mimwd's  stdution,  .'Kl  jier  cent  carlHiIic  acid,  or  <»f  erg»it,  local  appli- 
cations of  nitric  acid  or  other  escharotics,  and  extirpntiou  by  the  knife. 
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have  nil  been  practiced.  Vaccinatiou  over  the  growth  lias  effertwl  a  rum 
in  a  few  tsnsfw. 

In  IrentiiiR  siijx-riir'iiil  aTi/^^cinnmta,  not  trxi  pxtonsive,  and  noi  situatpd 
whem  the  riouirix  would  prtive  h  deformity,  fio  per  cent  (".irliolic-acid  in- 
jections may  be  employed.  In  many  cases  coagulation  of  the  blood- 
conlfni^  and  ultimate  absorption  will  occur  without  a  scar.  A  quii*ker 
meth<j(l  of  cure  is  remcpved  with  the  luiife,  the  iucl»ion  extending  well  away 
from  the  moi^gins  of  the  tumor  in  healthy  ti^ues.  llamiorrhnge  is  to  be 
ronti-olled  by  presisui'p.  rajml  use  of  forceps,  or  pi-eliminary  U^nitnre. 

An^eioma  of  tlie  face,  or  of  any  exposed  surface  where  a  scar  in  to  be 
avoided,  is  best  relieved  by  the  clean  cut  of  the  knife,  since  the  cicatrix 
is  less  deforming  than  that  piridnced  by  other  modes  of  treatment.  I 
have  removed  u  number  of  these  growths  from  the  scalp  and  face.  The 
incision  should  !«•  made  one  fourth  of  an  inch  from  the  edge  of  the 
tumor,  cutting  tmly  tlirough  healthy  tissue.  When  this  precauliou  is 
taken,  hamiorrhage  is  not  diingeroUM.  Of  course  tht*  opi*mtion  is  not 
justifiable  if  t<'langiectasis  involves  more  Hurface  than  can  be  covered  by 
Btretehing  or  sliding  the  sound  integument,  or  when  it  requires  rerattval 
of  the  eyelid,  ala  nasi,  or  too  much  of  the  lip  or  ear.  In  such  instances 
galvano-canlery  needles  or  fi-equent  and  limited  injections  should  be 
employed.  In  cavernous  tnmora  of  large  size  the  following  method, 
recommended  by  Prof.  Elsmaivh.  of  Kiel,  may  be  snocessfully  emjjloyed  : 

Iinuierse  a  middle-sized  silk  thread  for  one  half  hour  lu  ttu(^t.  ferri. 
chlor.;  remove  and  drj".  A  round,  straight,  or  slightly  curved  needle  is 
armed  with  this  Ibn-ad  and  passed  through  the  tumor  in  all  dire<'ti(ins 
at  intervals  of  about  one  fourth  of  an  inch.  The  (list  series  of  threads 
should  l>e  passed  through  the  deeper  portions  and  parallel.  If  the  Uffivns 
is  considerably  elevated,  a  second  layer  should  be  inserted  at  a  right 
angle  to  the  tirst.  The  threads  are  cut  off  a  Iialf-inch  from  the  surface 
of  the  tumor  and  left  in  jMiwition.  A  light  sublimate  or  carlKilated 
gauze  dressing  should  be  laid  nn.  and  over  this  a  layer  of  boratetl  cot- 
ton, held  in  place  wiihout  too  much  compression  by  a  bandage. 

In  fn>m  two  to  four  days  c^m])Iete  coagulation  occurs  and  the  threads 
are  to  Ix*  n-moved.  If  absort>tion  is  not  mpid.  the  coagulated  mass  may 
be  removed  by  dissection.  By  this  procedure  I  suceeede*l  in  comsolidat- 
ing  and  removing  an  enormous  cavernous  najvus  of  the  face.  The  disfig- 
urement was  very  slight. 

Vt/ifnix  Yarix^  Varix,  or  Varicone  Vein. — This  variety  of  "  vnsiTular 
tumor"  consists  of  a  dilatation  and  elongation  of  the  deep  or  sulMiulane- 
ous  veins.  This  condition  may  exist  in  any  portion  of  the  body,  even  in 
the  Iwjnes  ((Nirnil  and  Ranvier),  It  may  involve  n  small  portion  of  one 
vein,  superficial  or  deep,  or,  as  is  most  usual,  a  chain  of  veins.  It  is  most 
frequently  observed  in  the  superficial  veins,  though  >'erneuil  says  that 
varix  is  really  as  common  In  the  deep-seatwl  as  in  the  8Ut)Hrficial  vessels 
(Bryant).  It  is  especially  pn>ne  to  occur  in  the  tsiphena  veins,  lliemor- 
rhoids  and  vaiicoiwlea  Jire  common  forum  of  "varix.  Unusual  ty|)es  are 
the  dilatation  of  the  jngnlars  from  stenthsta  of  the  vena  cnva  deweadens, 
and  that  of  the  suijerficial  alKiotninal  veins  from  stenuciiiiof  the  ascending 
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r»va.  Surli  mntlirion.s  am  di'scribecl  by  dome  arithors  ns  Himple  hyper* 
trophies  or  dilntatinns  of  veins.  Any  long-continued  dilatation  consri- 
totes  a  Tarix.  ITyiieri>la^ia  of  tlie  n<nTnal  tissues  of  the  venous  wall  is 
the  natural  sequence  of  prolonged  pressure  and  inci-eased  function.  The 
hypertrophy  ot  the  wall  is  not  always  equal  to  the  resistance  of  the  in- 
rn'a.sed  ])ressure:  hencw  sacuulate«l  jMiuelies  uceur  when  the  vessel-wall 
becomes  much  tliinner  than  nomial,  nut  infrequently  ret*ulting  in  rupture. 
Varix  is  of  frequent  occnri'eiice  in  women  who  ha%'e  had  rt*i>eated  pivg- 
nancies  (Billroth). 

Fcxirly-fed  and  hard-worked  iierson.-*,  especially  those  who  work  in 
the  upright  jmsture,  are  more  prone  to  varix  than  others.  There  can  be 
nodoubr  that  gravitaliou  is  the  chief  and  immediate  cause  of  this  diseiise. 
The  veins  most  subject  to  the  greatest,  prolonged  blood- weight,  and  least 
pnitecled  by  pressure,  are  involvetl  in  the  grtnit  majority  iiF  cases.  Pa- 
ralysis of  the  niuscuhir  walls,  either  by  atrophy  of  the  muscles  or  inter- 
ference with  the  function  itf  the  n^rrf  m-iorum.  may  cause  varix.  This  is 
proved  by  the  fact  that  a  small  segment  of  a  single  vein  in  the  U]>per  por- 
tion of  the  body,  where  the  anastomosis  Is  free  and  gniviiatinn  ran  not  l)e 
considered  ns  a.  factor  in  the  dilatation,  may  be  the  seat  of  this  affection. 

In  well-marked  rarix  the  veins  are  greatly  increased  in  caliber  and 
in  length,  so  tluit  they  seem  coiled  and  tnisted  upon  themselves  in 
knotted  masses.  They  are  narrowed  in  caliber  al  fivtiueni  intervals, 
these  contractions  opening  into  ex]Kiude4l  jHiucheH,  in  general  appimrancp 
not  unlike  the  sacculated  large  intestine.  The  valves  nre  wliolly  ineffi- 
cient, often  flattened  against  the  wall,  or  at  times  partially  destroyed. 
.At  the  level  of  the  valves  the  walls  are  exceptionally  thickened.  Tlie 
thickening  is  due  to  a  multiplication  of  the  muscular  elements  and  hyper^- 
pla.sia  of  the  conniH'tive  tissue.  The  connertive-tisMue  new  formation  is 
abundantly  distributed  in  the  meshes  of  the  elastic  net-work,  and  the 
bundles  of  fibers  are  usually  arranged  parallel  with  the  long  axis  of  the 
•Teasel.  This  accounts  for  llie  limgitudinal  ridges  swu  on  the  inner  sur- 
face of  tlip  aftected  veins  (< 'ornii  and  Ranvier).  Even  the  nutrient  vessels 
of  the  walls  of  these  varict>se  veins — the  crt^a  Tasoriim — have  underg(»ue 
hypertrophy,  and  are  themselves  the  seat  of  varix,  forming  at  times 
venous  caverns  in  the  wall  of  the  vessel,  which  communicate  with  the 
vein.  The  internal  tunic  is  not,  properly  sjteaktug.  thi<:keued,  except  at 
the  ]7<iint8  of  attachment  of  the  valves,  or  when  a  thrombus  has  formed. 

Immediately  external  io  the  middle  elastic  tunic,  the  muscular  tissue 
apjwtars  incresised  in  quantity,  arranged  in  transverse  and  peri»eiidicular 
lamina;,  separated  by  bundles  of  hypertrophied  connective  tissue,  which 
^are  not  infrequently  stained  with  granular  pigment.  Calcai-eons  deposits 
:ur  prinmrily  within  or  between  these  connective-tissue  bundles  iCoroil 
and  Hanvier).* 

Ilyiierplasia  of  the  runneciive  and  other  tissues  in  the  inime<ltate 
vicinity  of  a  varix  ()f  long  Htandiug  jin'sents  tlio  usual  apptwirancea  of 

*  Tn  the  arterin,  the-^e  de(>n9it9  nccnr  flmt  oronnil  and  wicbin  the  nndcias  of  the  niuitri|Kd 
,'n)n*ne,  aod  tmuIutJIv  iDorenae  anli)  thejr  fill  the  rell,  wbicli  bofomea  coDverted  into  ftinBall 
•aloAKOua  flake  (Ur«eo>.    Se«  secUoa  od  ''  Aitcritia." 
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elephant  lasts.  Small  spots  of  ulceration  occur  as  a  result  of  malnutri- 
tiun,  and,  coalencing,  form  the  ]iu>!e  and  ot>»linat«  ulcers  seen  so  fre- 
quently in  viirix  of  the  legs.  Tlio  veins  iMMxtnie  greatly  elongnlwl  and 
assume  different  shajies,  irregularly  sjuuotis  vv  ctirkscrew-like,  twintfd 
upon  their  axea^  and  frequently,  on  account  of  perivimcular  inlhini- 
mntinn,  niiiMed  together  by  new-formiil  connentive  ti-ssue  into  v^-nuns 
tumors.  Occlusion  of  varicose  veins  may  result  from  thrfimbosis,  and 
a  cure  may  thus  ensue.  Frequently  concretions  are  found  in  varicose 
veins,  at  times  adherent  to  the  walls.  These  conoretioni*  aw  called 
p/tlrJ/f/i/lh^s  or  pklrfiolUeti  (Dunt^liscm).  They  an?  Iiiniinateii  ctn  sec- 
tion, and  are  saicf  to  contain  by  analysis  20  ])er  oent  of  pn)tein  matter, 
with  phosphare  and  sulphate  of  linie  and  sulphate  of  potassium  (Frank- 
lin and  Bryant),  and.  according  t(t  Gross,  a  trace  of  oxide  of  inm. 
They  are  found  most  frequently  in  the  veins  of  the  pelvis,  about  the 
bladder  aud  prostate,  esiwcially  when  the  latter  is  enlarged.  Hodgson 
aays  tlial  they  are  formed  in  other  tissues,  and  work  their  way  into  the 
vessels.  This  theory  would  seem  to  receive  a  partial  support  lrt»m  the 
.staUfment  just  made,  that  they  arf?  most  frequently  found  near  the  jtro!*- 
tate,  nud  when  this  organ  is  diseaseil.  It  is  well  known  that  small 
calculi  are  frequent  in  this  bmly.  Phlebolitea  are  also  found  in  veins 
not  subject  to  varix.  Cruveilhier  believed  that  they  were  developed 
from  coagiila  (Holmes). 

7V<'«^;rt('H/.— Varicose  veins  are  to  be  treated  chiefly  by  artificial  sup- 
port to  the  weakened  and  dilated  walls.  Eczema  and  the  various  forms 
of  ulcer  occurring  in  connection  with  varix  are  relieved  by  proper  suji- 
port.  The  varix,  however,  is  not  often  cured  by  tliis  means  alone,  which 
is  merely  [mlliiitive.  Martin's  elastic  bandage  is  of  great  use.  Rand- 
age-s  of  muslin  or  flanm'I,  pn>perly  apiilied,  give  great  relief.  Theela-stic 
silk  apijaratiis.  for  constant,  equable  pressure,  cleanliness,  and  comfort, 
can  not  be  8uri)a8sed  in  the  treatment  of  varix.  The  relief  of  pressure 
by  iM)sitiou  is  always  advisable.  All  supjKirting  ap]Kiratns  should  be 
pemoveti  at  IxHltime  and  adjustf^d  before  rising.  The  <mly  methiKl  of 
radical  cure  is  by  occlnston.  The  use  of  a  subcutaneous  catgut  ligature, 
jiassed  at  severtil  points  under  and  not  through  the  veius,  is  the  most 
approved  method.  VVithcureCui  antisepsis  and  the  use  of  cocaine  this 
procedure  is  painless  and  not  dangerous.  The  cases  are,  however,  ex- 
ceedingly rare  where  such  procedures  are  necessary. 


Moles. 

Closely  connected  with  the  more  8ui)erftclal  forma  of  vascular  tumor 
are  the  abnormal,  circumscribed  hypertr-ophies  of  the  skin,  which  are 
known  as  moles.  They  may  be,  and  usually  are,  congenital,  or  they 
may  \>^  developed  at  any  period  of  extra-uterine  life.  All  portions  of 
the  cutaneous  surface  may  be  the  seat  of  this  form  of  hypertrophy,  but 
the  exposed  surfaces,  such  !U4  the  face,  neck,  and  hands,  are  most 
frH(|u<'nily  alTecled.     The  hypertniphy  which  constitutes  the  mole  may 
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Involve  all  or  any  ooe  of  the  tissne?  whirh  enter  into  the  anatomy  of 
the  intvKUiuent.  The  most  fiieqneDt  variety  is  that  which  occnpies  tlie 
face,  as  n  simjilt*  i.'lprntion  from  whirli  a  few  stiff  Iinlrs  pnm.  It  in  not 
stained  with  pigment,  and  differs  very  sliphlly,  if  at  all,  in  color  from 
the  normal  »kin.  The  ]e»iun  here  is  a  Inie  hypertrophy  of  all  the  tis- 
anes of  rht' skin,  rhietly  in  ihe  dfrtna  anil  pupilhiry  layer.  The  viuscu- 
larily  is  slijfhtly  inrreased,  and  the  Keiwii-eons  glands  conneered  willi  the 
hair-foUieles  take  part  fn  the  hypertrophy.  On  other  portions  of  the 
btxly  this  furm  of  mole  (nctpus  vuigarU)  will  have  no  halra  growing 
frum  its  surface. 

Ntrrus  piffmenlnHus  is  not  usually  a  thickening  of  the  entire  cutis,  as 
is  the  simple  mole  just  described,  Imt  its  piilhnlojtrical  condition  is  an 
excessive  deposit  of  pigment  in  the  Ktalpighian  hiyer  and  in  the  ppider- 
mls.  It  varies  In  color  from  a  slate-gray  Xo  a  lilne,  mnho;tiiny,  reddish- 
brown,  or  wine-color.  At  timeif  the  pigment  mole  will  extend  over  a 
large  area,  occupying  as  roach  as  one  third  or  one  half  of  the  face, 
The  lobule  of  the  ear,  and  the  integument  between  the  eyes  and  over  the 
temple,  is  Che  most  common  location  of  this  deformity.  Another  name 
for  tliewe  spots  is  ^' /Mrf-itiuf.  jitftrAS 

When  the  hypertrophied  ar«i  of  skin  is  stiiddecl  with  hairs,  it  is 
known  as  natu^  pilosun,  or  hairy  mole.  It  follows  from  the  name  that 
this  form  of  hypertniphy  can  only  occur  rui  Ihiwe  portions  of  the  cutis 
in  which  tlip  hairs  grow.  The  plantar  surface.'*  of  the  fet-t  and  the  palms 
of  the  hands  are  never  affected.  They  may  or  may  not  be  stained  with 
pigment.    The  majority  of  hairy  moles  un;  not  colonil. 

Moles,  whether  simple,  hairy,  or  pigmented,  are  benign.  As  a  result 
of  irriUition.  they  may  intlame  and  become  ulcerated,  or  may  develop 
into  malignant  growths,  ('antinoniata,  especially  of  the  melanotic  variety, 
are  fi-e^piently  descrilwd  as  having  resulted  from  inflamed  i>igment  moles. 
Alarming  htemorrhage  has  been  known  to  occur  from  a  mole  more  than 
usually  vascular,  in  which  nlceration  had  been  established  by  friction  of 
the  clothing. 

Treatment.— As  long  as  no  deformity  or  inconvenience  results  fj-om 
these  formations,  it  is  better  to  let  them  al<ine.  When  situated  upon  the 
face,  of  such  size  or  position  that  they  become  offensive  to  the  eye,  they 
may  l)e  removed  by  simple  excision.  The  incision  should  Iw  ellipticnl, 
and  well  awtiy  fi-ora  the  growth,  going  entin-ly  thnuigli  the  thickness  of 
the  skin.  Th'.*  wound  shotUd  be  close<i  with  tine  sntures,  or  drawn 
nicely  together  with  adhesive  strips.  The  simplest  mctluKl  of  prwedure 
is  to  produce  local  anaesthesia  by  cocaine,  and  oj>erale  quickly.  Port- 
ioine  marku  may  also  be  excised. 

If  a  mole  sh<Hdd  at  any  time  fake  on  inlhimmatory  action,  or  give  any 
indication  of  malignant  proliferation,  iraraedinte  excision  would  be  im- 
perative, and  the  incision  should  l>e  wide  of  the  supposed  area  of  the 
di»ea.se.  The  emjtloymenl  of  caustics  or  irritants  of  any  kin^l  is  to  l>e 
deprecated,  as  they  would  increase  the  tendency  to  malignant  change  in 
these  growths. 
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An  aneurism  Is  a  samnihired  tumor,  the  cavily  of  which  oommniiii-ates 
with  «n  urlery,  '.mil  in  nire  instances  also  with  a  vein. 

They  may  be  fhisHified  iik  Sfihf^rirai^/uitifnnny  and  disxerlin{f. 
A  ftpkericfd  aneurism  is  one  in  which  the  tumor  is  weU  defined,  the 
diameter  of  its  cavity  })eing  lar>;er  than  the  diameter  or  the  opening  of 
conimunirution  with  the  %'e.ssel.     It  may  sprinR  fmm  any  portion  of  the 

arterial  wall  (Fig.  269.  e),  or.  in 
fff^        f^  rare   instances,    the  vesael -walls 

may   yield    in   all   direclions    to 
form  the  tumor  (Ki{<.  2<J9,  c). 

A  fuKifnrm  aneurism  is  one 
in  which  there  is  a  ;;radual  and 
geneml  dilatation  of  an  artery  in 
it«  entire  cirrnmference  i.Fi>r. 
2C9.  a,  h).  A  spheri'-a!  aneurism 
Fi"-  26».  may    occasionally   develop    fnmi 

the  wall  of  a  fuMiform  dilatation. 
A  dhset'ttitff  aneurism  is  one  in  which,  owint;  to  iMithoioj:ical  chancres 
in  the  iutima,  with  necrosis,  the  blood  intitnuares  itstflf  between  the  inner 
coat  and  the  adventitia,  ditweets  the  intima  from  the  media  and  ndvcn- 
tiiia,  and  re-enters  tiie  vessi'l  at  a  distant  oi)einng. 

Aneurisms  are  further  dividetl  into  the  true  and  false.  To  the  former 
belong  all  lumoia  the  walls  of  which  are  composed  of  the  walls  of  the 
vessels  from  whii-h  they  spring;  to  the  latter  lielong  those  tumors  the 
walls  of  which  are  composed  of  inflamniiitory  new-formed  tissue. 

Cause. — A  true  aneurism  is  always  preceded  by  artej-itis.  which 
results  in  atheromatous  degeneration  of  the  normal  elements  which 
Oompose  the  arterial  wall. 

The  patholoffi/  of  arteritis  and  the  relation  of  this  condition  to  various 
dyscrasife— as  syi)hilis,  nephritis,  gout,  rheumatism,  etc.— have  been  fully 
dwelt  on  in  a  prt*ceding  chapter.  These  ai-e  among  the  diseases  which 
are  favorable  to  the  developtiieiil  at  aneurism.  The  rehilion  of  vi«ilonce 
to  Lhe.s<>  tumors  must  not  t>e  lost  sight  of.  No  matt>cr  how  severe  the 
dyscrasia  and  the  general  condition  of  arteritis,  which  is  a  part  of  it,  It 
is  well  known  (hat  in  the  large  majority  of  cas4's  aneurisms  develop  at 
those  points  in  the  arterial  system  which  are  sul>iectc<l  to  the  greatest 
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violence  from  heart-action,  nr  muscular  tir  mtMHiaiiiirul  pressure.  Thus 
the  arch  of  the  aortn^  »nd  that  portion  of  tho  arch  in  tho  dirt^ct  nxi»  of 
the  left  ventricle,  is  very  pnme  t*f  aneurism,  ns  are  ttie  grwjt  vessels  near 
their  origia  from  the  aortic  cun'e.  The  {»r>plit*'al  arteries,  subjected  a» 
they  are  to  violence  in  forced  flexion  of  the  leg:8,  are  frequently  the  Heat 
of  nneuriHmal  dilatations. 

From  a  study  of  the  various  conditions  which  i>roduoo  aneurisms,  it 
is  evident  that  the  nonual  wall  of  an  artery  can  not  form  the  sac  of  the 
aneurism.  Snini'  at  the  normal  ;iuatomical  elemeiils  may  Ik*  ptvHent  in 
the  sac,  but  the  integrity  of  the  whole  is  impain^i ;  and  it  may  f>e  that,  in 
the  i»rogress  of  an  aneurism  which  began  in  atheromatous  degenemtlun  of 
a  p:irt  of  the  elements  of  the  vessel-wall,  all  of  the^e  elements  will  eventu- 
ally disap])ear,  l>eiug  replaced  by  an  inllammatory  new  formation. 

A  sacculated  aneurism  may  in  rare  in- 
stances communicate  with  a  vein  {mirtrosn 
finfurfjtm)  ^Fig.  270),  The  direct  commii- 
niration  of  a  vein  nnd  artery  without  a  sjic 
is  known  as  aneurfsm<il  mris  (Fig.  271). 

If  an  aneurismal  tumor  he  examined,  it 
will  be  found  to  contain  coagulaled  blood 
in  all  stages  of  librillation.  The  peripheral 
portion  of  till!  clot  is  (rompose<l  of  irregu- 
lar himium,  anil,  if  examinctl  with  the  mi- 
ci-oscope,  the  laminated  ap|)earance  is  found 
to  be  due  to  alternate  layers  "f  white  cor- 
puscles, and  ui»-*n  these  a  deposit  of  fibrin 
(a  condition  which   goes  to  sustain   the 

ther>ry  of  A.  Schmidt,  aln-mly  citjcrl,  that  fibrin  fei-menl,  the  coagu- 
lation factor  of  the  blood,  is  resident  in  the  leucocyI«s).  As  the  center 
of  the  tunuir  is  approiu-hed,  the  cougntaliou  is  evidently  more  recent, 
whih'  in  tlie  cavity  of  thonncnriam  a  soft  post-mortem  clot  is  usually 
found. 

Pu^iform  aneurism  occurs  most  frequently  in  the  thoracic  aorta,  with 
esyjecial  prefei'ence  for  the  arch.  It  may  affect  the  entire  aorta,  and  the 
great  vefwels  derived  from  it.  Xot  only  is  the  diameter  <»f  the  arteries 
inrn^a.sed,  but  the  hyptirlrophy  results  in  a  considenible  increase  in  their 
length.  Not  iufivquently  a  group  of  fusiform  expansions  may  be  seen 
with  slrip«  of  Houud  and  non-dilated  artery  intervening.  Calcareous 
deposits  occur  in  patches,  and  .seem  to  give  strength  to  the  walls,  since 
those  portions  give  way  more  readily  which  aa-e  not  the  seat  of  calcifica- 
tion. 

CViagulalion  is  nut  apt  to  occnr,  as  in  sacculated  aneurisms;  in  fact,  it 
is  a  rare  c(mdition.  Fusiform  aneurisms  develo]>  slowly,  and,  [\a  a  rule, 
ai-e  pjiinful  ami  dangerous  only  when,  by  n^ison  of  their  large  growth, 
they  exercise  undue  pressure  «i«jn  important  organs.  Thus;,  in  dilata- 
tion of  the  transverse  arch,  or  of  the  right  subclavian,  spasm  of  the 
glottis  occurs  from  irritation  nf  the  recurrent  laryngeal  nerves,  or  respi- 
ration  and  deglutition  may  be  seriously  embarrassed  by  direct  comi>re8- 
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Hion  uf  Ihn  trachea  (ir  oesopliagus.  Fusiform  diJutatlon  of  the  abdomtaal 
8/>rta  may  pnHluce  Hi-rioiis  result-s  from  disturi)an):o  of  the  vaso-motiir 
Hysteni,  by  compn'ssion  of  the  sympathetic  Kiinjxlia  near  tlie  diapUrngm, 
by  partial  orcouipler«  oerluHion  c)f  (he  thuraciL-  duct,  etc. 

Dhseclintj  aneurisms  are  mre  n-s  ciimpared  with  the  other  two  varieties*. 
The  disseption  or  lifting;  (»f  tlie  thin  lininjtr  nieniliraneof  the  arf«'ry  froni 
the  media  usually  occnra  in  the  long  axis  of  the  vessel.  If  the  middle 
and  outer  coatH  do  not  become  involved  in  the  de^neration  %«hich  has 
iiffeeted  the  inner  coat,  this  form  of  aneurism  m.'iy  continne  indelinitely, 
without  leading  to  a  fatal  tennimition,  iilthongh  the  danger  of  embolisno 
can  not  he>  orerlftoked. 

If  the  other  layers  ^ve  \«iy,  a  saorulated  aneurism  is  formed,  with  the 
adventitia  for  the  sac,  or  mpture  mny  occur,  leading  to  fatal  extravasa- 
tion. 

A.  false,  or  so-called  "c/Z^tf^f,"  aneurism  results  from  the  solution 
of  eontiutiity  in  all  the  coat«  of  the  vessel-wall,  and  the  sudden  diffu- 
sion of  blond  into  the  peri  -  arte.rial  tissues.  The  extravasation  con- 
tinues until  the  resistance  of  the  siirronnding  tissues  Is  equal  to  the 
pressure  of  the  column  of  blood  within  the  vensel.  As  a  result  of  the 
extravasation,  an  inflammatory  process,  of  variable  intensity,  is  estab- 
lished,  which  results  in  the  formation  nf  a  limiting  membi-ane,  or  aneu* 
rismal  sac. 

The  proi/nosis  in  aneurism  varies  under  widely  differing  conditions. 
In  general  it  is  a  grave  affection,  the  gravity  depending,  in  a  great  de- 
gree, up(m  the  location  and  cliamrt^'r  of  the  tumor  und  the  phy.sicnl  con- 
dition of  the  individual  nfTo^'ted.  .\n  nnearism  of  the  craniid  cavity  will 
produce  rapidly  serious  eifects  by  compression  <if  the  brain.  Tlie  gravity 
of  a  progna*<i3  diminishes  as  the  location  of  the  tuinor  is  removed  from 
the  cavities.  Aneurism  (especially  the  sacculated  variety)  of  the  aorta, 
innominate,  subclavian,  or  iliac  arteries,  is  an  exceedingly  dangerous 
affection,  while  the  same  condition  in  the  distal  arteries  yields  readily 
und  ssifely  to  nurgical  interference  iu  the  great  nmjority  of  cases.  The 
prognosis  mny  al.s(),  in  part,  depend  upon  the  degre*?  of  discomfort  expe- 
rienced by  the  patient,  from  the  effwts  of  pressure  upon  contipuons 
organs.  Neuralgia  of  the  mast  painful  and  obstinate  kind,  resulting 
from  pressure  of  the  tumor  upon  a  neighboring  nerve,  may  hasten  a  fatal 
termination  by  loss  of  sleep  and  rest,  and  the  general  ini[>airment  of 
nutrition.  Occlutsion  of  the  accompanying  vein  may  occur,  producing 
opdema  and  gangrene.  Again,  the  gravity  of  the  yirngnosis  is  increased 
when,  by  reason  of  its  location,  the  sac  of  an  aneurism  is  in  contact  witli 
a  bony  surface,  since  rupture  in  not  infrequently  precipitated  by  attrition 
against  the  roughened  bone. 

The  symptoms  of  aneurism  are,  in  great  part,  local.  They  refer  to  the 
direct  deve]oi)ment  and  etfect  of  the  tumor.  A  sense  of  unusual  throb- 
bing jMiin,  niiire  or  less  seveiv,  ami  swelling  in  the  line  of  an  artery  (when 
the  aneurism  is  outside  of  a  cavity)  which  ]>ulsutes  with  the  canliac 
systole,  which,  when  not  resting  upon  a  hard  surface,  is  expansile  in  all 
directions,  and  which  gives  to  the  sense  uf  touch  a  trenior  not  easily 
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des^^ribed  but  readily  appreciated,  are  symptoms  wliich  point  In  general 
to  the  diagnosis  of  aneurism.  The  stethoscope,  applied  to  the  tumor, 
c<»nreys  to  the  ear  (lie  |x.*(;iiliar  «mnd  {"^hruit")  cause4l  by  the  passage 
of  theltloiid-cunient  from  the  narrow  vessel  into  the  ex^uinded  anciinsmal 
sac  and  out  again.  If  the  trimor  be  situated  upon  one  of  the  arteries  of 
the  extremities,  cumpivasicm  u]Mm  the  canliac  side  will  cause  a  cestuilion 
of  the  pulse-tremor  and  bruit,  and  (liminiitiiin  of  the  itwelling,  while 
jtressure  upon  the  distal  side  will  lempornrily  exn^;jreriLte  these  symp- 
toms. 

When  :in  uneurism  is  developed  n.s  a  rfsult  ui  a  wound  of  an  arlt-ry, 
the  iuiiUHiLiale  Kymploinsof  linMimrrha^t  iiu<i  swt^lliii<;,  with  Ihi'  puWit- 
inp  ehamcter  of  the  tumor,  will  clearly  indicate  its  presence.  The  differ- 
entiatinu  is  ehiefly  between  solid  or  cystic  lumnps,  which  develop  along 
the  liaeof  the  artery,  ami  an;  lifted  by  the  arterial  pulsatiun.  Abscesses, 
or  serous  cysts,  are  the  most  difficult  to  recognize.  In  the  formation  of 
an  abscess  there  is  a  previous  history  of  intlommarion.  An  aneurismal 
tumor  expands  equally  in  all  dii-eciions,  wliile  any  other  tumor  travels 
with  the  arterial  pulse  in  one  direction  only— that  of  least  resistance.  In 
trails  of  pTi-at  difhrulty  of  din^nn'sis  it  wUl  be  juslifiuble  to  aspirate  the 
tumor  with  the  iinest  hy|>odennic  needle. 

Left  to  nature,  the  progress  of  an  aneurism  is.  with  rare  exceptions, 
to  a  fatal  lermimition.  The  dei>osit  of  tibrillated  fibrin  witliin,  and  the 
intlammatory  new-formed  tisane  without,  may  retard,  but  ran^ly  an-est.s, 
the  profinws  of  the  disease.  Added  to  the  danger  of  death  from  rupture 
of  the  sac,  or  compression  of  neighiiorinjr  organs,  is  that  of  intlammatitm 
and  sloughinir  of  the  tumor  and  its  contents.  The  hojw  of  recovery  is  in 
the  gruduat  depit^itiou  of  fibrin  wilhiu  the  siic^  causing  it^  ultimate  occlu- 
sion, or  that  of  the  vessel  or  vessels  immetliatcly  cnnnei^ted  with  it.  The 
danger  of  gangrene  in  the  jiarts  beyond  the  tunutr  Is  li'ssened  with  the 
grndual  establishment  of  the  collateral  ciivulation.  while  the  sac  and  its 
contents  are  less  apt  to  inflame  than  when  the  occlusion  is  sudden  and 
the  clot  rect-nt. 

The  trealmeiii  of  aneurism  is  const UtUionfil  and  lociil.  The  constitu- 
tional treiitnient  Is  directed  toward  the  judicious  support  of  the  physical 
powers  of  the  iiatirnt,  the  ri'lief  from  pain,  and  the  ]>rF>duction  of  a  con- 
dition of  the  blood  favorable  to  a  deiMJsit  tif  tibrillated  fibrin  in  thfj 
tumor. 

The  local  measures  are  directed  to  the  mechanical  control  and  arrest, 
either  gradual  or  immediate,  of  tlie  ciiridation  In  the  aneurism,  with  the 
same  end  in  view,  namely,  the  formation  of  fibrin  within  ihv  siic. 

Constitutional  measures  ahme  offer  little  hop<?of  a  runs  and  areappli- 
ible  only  to  cases  where  the  dangers  of  ot>erative  interference  are  suffl- 
ient  to  contrd-indicate  any  surginil  procedure.  In  this  plan  of  treatment 
rest  in  be<l  is  the  first  and  e.sscniial  rcquirt^nient.  In  conjunciion  with 
this  there  may  l>e  administered  certajn  remedies  which  diminish  the 
rapidity  of  the  circulation,  or  affect  the  blood-vessels  or  blood  in  such  a 
manner  that  the  gnidual  de[>osit  of  fibrin  in  the  sac  is  protluced.  y<U- 
jmIfo's  method  of  ivst  in  bed,  veuesectiou,  and  gradual  starvation,  in 
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order  to  slacken  the  blood-current  and  thus  cause  coagulation  in  the 
aneurism,  is  now  almcrat  entirely  abandoned.  Though  heroic,  this  plan 
of  treatment  is  not  without  good  results,  as  will  be  shown  in  the  report 
of  cases  of  special  aneurism  on  a  future  page.* 

Tufnell  modified  Valsalva's  method  by  omitting  blood-letting  and 
substituting  a  restricted  diet,  with  the  minimum  of  fluids.  Best  in  the 
recumbent  position  must  be  rigidly  enforced.  Among  the  remedies 
which  hare  been  recommended  for  internal  administration,  iodide  of 
potassium,  fluid  extract  of  ergot,  alone  or  with  infusion  of  digitalis,  and 
tincture  of  the  chloride  of  iron,  are  worthy  of  consideration. 

Among  the  many  surgical  procedures  instituted  for  the  relief  of 
aneurism,  those  two  which  deserve  the  first  consideration  are  compression 
and  the  ligature.  In  the  results  achieved  in  their  various  methods  of 
application  all  other  treatment  may  be  practically  excluded. 

Compression  may  be  employed  on  the  cardiac  side  of  an  anenrism, 
close  to  the  tumor,  without  an  intervening  collateral  branch,  or  at  a  dis- 


Anljlliu's  method.        Wardrop's  method. 
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Hunter's  method.    Brosdor'a  method. 


tance  from  the  sac,  with  one  or  more  intervening  branches.  It  may  be 
employed  on  the  distal  side,  with  or  without  intervening  anastomosis,  or 
directly  to  the  surface  and  back  of  the  tumor,  or,  again,  on  both  periph- 
eral and  central  sides,  with  or  without  direct  compression  of  the  anenrism. 
The  ligature  may  be  applied  on  the  cardiac  side  of  the  tumor,  there 


•  See  "Subclavian  Aneurism,"  fourteen  cases  by  Valsalva's  method. 


ANKURISBl 


207 


iH-ing  one  or  more  Ijmnchea  giren  off  between  the  ligature  and  the  sue 
(Hiintcr'it  metlicKl),  or  without  an  uitei-vi*uiug  bnincli  (Anal)^  or  on  the 
(ihtiil  side  wirhoiit  (Hmsdor),  or  with  (Wiinli-'ip)  an  int<'n«minj^  lirancli, 
or  close  to  the  tumor  on  Imth  the  diatjil  and  cardiac  side,  with  or  vrjthonc 
extirpation  of  the  tumor  (Antyllus)  (Fig.  27S). 

When  iuttrrupted  pressure  upon  the  miiin  trunk,  nn  the  cardiac  side 
nf  on  aneurism,  i.s  possible,  it  is  the  lirst  method  of  trcutnient  to  be 
adopted.  It  can  only  bw  wmtra -indicated  when  the  tunuir  is  so  near  to 
the  great  cavities  fi-om  which  the  arteries  emerge  that  there  is  not  sufli- 
cient  room  for  its  accoinplishnient,  i>r  when,  nn  account  of  the  anatomical 
nrrangi^mcnt  of  contiguous  nerves  and  veins,  compn^ssion  is  painful  or 
inexjiedient,  or  when,  as  will  occur  only  in  exceptional  instances,  rupture 
is  imminent :  then  the  ligature  is  demanded. 

Compression  may  be  manual  or  in slru mental,  and  cotUinuous  or  /»- 
terrupff.fi. 

Given  a  popliti'^il  aneurism,  as  an  illustratinn,  comi>reasion  on  the 
cardiac  side,  with  an  intervening  brancli,  may  be  employed  as  fol^ 
lows : 

Di(/i/al  or  Mtinnul. — ^The  patient,  Iwing  placed  in  a  positicm  comfort- 
able to  himself  and  convenient  to  the  oi>emtor,  is,  if  the  necessity  de- 
mands, put  under  the  intiuence  of  an  opiate  or  ansesthetlc.  Compression 
is  tlien  made  with  the  pulp  of  the  thumb  laid  ui«jn  the  femoral  artery, 
just  w  here  it  crosses  the  rim  of  the  pelvis,  until  puliation  in  the  tumor  it) 
dimiuistiefl  or  arrested.  Additional  force  is  gained  by  pressing  the 
thumb  or  iingt^ra  nl  the  opposite  hand  on  the  dorsum  of  the  thumb  first 
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fmployed.  When  from  fatigue  further  compression  is  impossible,  the 
operator  is  relieved  by  the  next  of  the  detail,  and  so  on.  ACtura  lajise 
of  from  two  or  three  hours  to  at  times  as  much  as  three  days,  the  tumor 
ceases  lo  pulsate,  becomes  tirm  and  inelastic,  and  remains  permanently 
occluded. 
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Mffkanicdd. — A  motliod  It'^s  tiri'soiuo  to  the  operator,  no  more  annoy- 
ing to  the  patient,  and  almttst,  if  not  cqiuilly,  as  pflfi'ctive,  is  as  follows: 
One  (jr  two  sticks  of  haitl  wo<h1  al»«ut  nn  incli  in  diamet.er,  and  from  four 
to  aix  feet  in  kuglh  (:*)maU-sized  lioop-poles  or  a  cnitcli  will  suffice),  Jire 
covered  at  (»ne  end  with  an  India-rubber  tip,  or  compress  of  some  soft 
substance.  The  other  tMid  is  tied  to  the  ceilia)^  with  a  string  or  to  a  hat 
uver  the  Iwd,  and  allowed,  to  descend  until  the  tipinsl  extremity  rests 
with  the  reqiiii*ed  weight  uiwn  the  vessel  to  be  compressed  (Fig.  273). 
It  may  he  convenient  to  emjiloy  two  |)o1pr,  bo  tliut  one  may  pn-ss  a  few 
inches  lower  down  than  the  other.  If  one  is  employed,  the  assisrant  or 
jiatient  can  bo  directed  to  change  tlie  point  of  preasui^  at  int«rvals,  in 

oi-der  to  i)i-event  i«Un  or  ex- 
coriation. For  this  same  pur- 
pose the  hite  Frof.  Alplieu.s 
B.  Crosby  successfully  em- 
ployed an  elastic  lube  jiar- 
tially  filled  wiih  shot  to  give 
it  the  retiuisite  weight.  The 
tnbe  was  snspended  above 
the  bed  and  the  pressure 
regulated  by  the  quantity  of 
shot. 

\'ari<iiis  tourniquets,  with 
one,  two,  or  three  compre»- 
sionpads.  have  been  used 
with  the  same  object  in  vifw, 
and  with  vurying  success.  Among  the  better  of  tliese  imitniments  is  Dr. 
Urifhlnn's  cftrnpressor  (Fig.  274). 

Compi-ession  with  the  meuhanisni  just  described  may  also  be  em- 
ployed on  the  distal  siile  of  the  ancuri.sm.  although  with  less  hoj)?  of 
success  tlian  in  im'ssure  on  the  cardiac  side,  which  Is  among  the  most 
successful  of  the  conservative  methods  at  the  surgeon's  command. 

Direct  pressure  npon  the  aneurismal  tumor  has  been  employed  in  a 
few  instances  with  a  fair  degree  of  siitrcess.  Six  cases  of  subclavian 
aneurism  lr<!ated  in  Ihis  manner  will  be  given  hen'after.  with  description 
of  the  mecdianism. 

Pressure  on  both  the  distal  and  cardiae  sides,  with  or  witliouf  direct 
pressure  on  the  tumor,  has  lieen  ])ra(!;lic(K3  by  tlio  employment  of  Ks- 
manirs  bandage.  The  patient  lieing  ana;slhetized,  the  bandage  is  ap- 
plied, beginning  at  the  extremity,  and  emptjitig  the  vessels  by  using 
sutficienr  force  In  its  application,  until  the  lower  border  of  the  rumor  is 
reached.  In  piwsing  over  the  aneurism,  about  one  half  the  pressure  is 
employed,  it  being  intended  to  leave  a  ci^rtain  quantity  of  bhiod  within 
the  sac.  As  soon  a.s  the  upper  bniindiiry  is  reached,  the  same  degree  of 
pressure  is  applied  as  i»elow,  and  the  l)andage  is  left  on,  or  the  tubing 
may  be  tightened  around  the  limb  above,  and  the  bandage  removed. 
Cures  have  been  clTe<'ted  within  an  hour  by  this  pr!ietir<\  while  the  com- 
pression has  been  exercised  for  several  hours  with  negative,  and  in  some 
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instanoes  with  fatal,  rftsults.  The  method  is  inferior  to  difdtal  or  lue- 
olmniral  compression  <tn  the  canliuc  side  of  the  tumor,  and  is  decidedly 
more  dungei-ous. 

E-smun:h  reiwrts  two  cases  of  femond  aneurism  in  wliicli  tlu-  bandage 
failed,  while  tlie  jiolc  or  stiek  nompressors*  were  siibw^qnently  successful 
in  each  instance. 

lu  the  aj)p!icatiiin  of  the  ligature  thH  method  of  Hunter  is  penemUy 
prefcraltle.  Tlio  advaiita^i*!*  of  this  method  ovi-r  lliat  of  Ant'l  may  be 
enumerated  ns  follows:  The  ligature  is  applietJ  at  a  distance  from  the 
aneurism  where  the  artery  in  more  apt  to  i>e  in  a  healtliy  ctmdition.  Hum 
diiuiiiishing  the  danger  of  secondary  hiemoiTlmge.  The  exinleuce  of  tmo 
or  more  coilaleral  l)raaches  between  the  ligature  and  the  tumor  renders 
the  process  r>f  roagulalion  in  (lie  sac;  hws  i-a])ifl.  and  consi'quriitly  less 
liable  to  inllanimation  and  sloughing.  The  only  objection  lo  thb«  method 
of  operating  is  the  possibility  of  failure  dus  to  too  free  anastomosis, 
when?i)y  tlie  necessary  diminution  of  the  cirenlarion  is  prevented. 

The  meiljod  of  Anel  is  at  this  date  rarely  performed,  except  in  those 
instances  where,  on  account  of  the  location  of  the  tumor,  other  methods 
are  imjxissible. 

Deligation  upon  both  8)des  of,  and  close  to,  the  tumor  (method  of 
AntylliLs)  is  not  n  recognized  practice  except  in  piMMiliar  cases,  where 
other  an<l  less  nuliral  metlK>ds  have  failed.  It  is  espwially  adapted  to 
cases  of  aneurismal  tumors  which  have  numerous  anastomoses  eonnei-ting 
directly  with  the  cavity  of  the  sac,  as  is  not  infrequent  in  pojjliteal  aneu- 
rism. That  part  of  the  operation  of  Antyllus  which  consisted  in  incision 
of  the  tumor  and  {Kicking  the  siic  is  seldf>m  considered  necessary,  the 
double  ligature  lM?ing  sufficient. 

The  operations  of  deligation  npon  the  distal  side  of  an  aneurism,  so 
close  tf>  the  tumor  that  no  eollaleral  branek  inl^rceiies  (Brasdor),  or  at  a 
jHiint  morr^  n^mote  with  one  or  m<ipe  collatend  lininehes  iniorvening 
(Wardrop).  are  procedures  which  have  l»een  frequently  employed,  espe- 
cially within  the  last  few  yeare.  Preference  is  given  to  Wanliiop's  opera- 
lion  over  that  of  Brasdor,  for  the  same  pca-sons  advanretl  in  favur  of 
Uunter's  operation,  as  compared  to  that  of  Anel  on  the  cardiac  side,  to 
wliieh  it  may  tie  likeneil.  There  is  uo  evidence  that  Brasdor  ever  did 
n)ore  than  suggest  the  distal  openitinn.  Dew^luimp  was  the  lii-st  to  i^r- 
forra  it  (Octw  6.  1708\  but  without  success.  Wardi-op  modified  the  opera- 
tion and  established  it  by  siiri-essful  practice  in  1825.*  Tlie  general 
results  of  this  procedure  have  been  such  as  to  encourage  its  repetiiii)n, 
although  the  manner  in  which  a.pnrfial  arrest  of  the  circulation  tlirough 
an  aneurism  by  deligation  on  the  distal  side  of  the  tumor  induces  coagu- 
lation in  the  .sac  is  <titlicult  of  explanation. 

As  ha.s  l>een  said  in  the  chapter  on  "Surgical  Dreiwings."  none  but 
animal  lignivren  should  be  applied  to  arteries.  Antiseptic  catgut  of 
the  lar^^t  size  for  the  larger  vcssirls  will  be  found  most  convenient. 


•  See  irlicle  V  i1h»  author.  "  Atneriean  Jonrns)  *>t  the  546*11001  Scienrwi,"  Janoarr,  1881. 
p.  155;  and  "  Pi-izc  Ei^ny  of  ttie  Amorican  Medical  AMaoiatiun,"  1S7S,  p.  01. 
14 
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Barweirs*  ox-aorta  lij^tiircs  are  safe  anO  pfflcipnt,  ns  are  those  made 
from  nerves  and  Hrsl  used  upon  the  living  suhject  by  mys<?lf.  I  have 
used  iho  Imwd  ox-aortu  (Mr.  Banvcll's)  ligature  siiccessfally  in  tying  t!i»j 
cumiuon  cnr'ilid  and  tlie  sulxlaviaQ  arteries,  and  liavt;  twice  dfliyaied 
the  common  carotid  with  Huccess,  employing  the  sciatic  uerve  of  a  calf ;  f 
hut  the  rt'jidinPHs  witli  whirli  catgut  is  obtiiinrd.  and  the  ea*t^  and  com- 
parative «ifety  of  its  a]>plica,tion,  espeeiiilly  with  the  aid  of  antiseptic 
precautions,  havn  led  me  to  ^ve  to  it  the  preference. 

Or!ier  nielliods  of  tii'atment  nf  nneurisms  which  have  almost,  if  not 
entirely,  fallen  into  disuse  are  fjahano-puncture,  massage  or  kaea^htg, 
fiexion.,  tli«*  introdurtion  qf  horse-kair  ortoire  into  thesac,  acupuncture, 
and  iht!  injectiun  of  a  vo<igtilutinff  substance  into  the  snc.  or  the.  tUsuei 
aroand  it.  In  ray  opinion,  the  circumsUuices  which  wmihl  justify  any 
of  these  metiiods  are  so  rare— if.  indee)d,  they  ever  exist — that  they 
Bcareely  deat'n'e  rfci^Emition  in  practical  surgery.  An  exception  may  be 
made  in  the  use  of  wire  or  hnrse-liair  in  eases  of  lar^  abdominal  or 
thomoic  aneurisms  where  death  is  imminent  and  the  Ugatui-*?  impos- 
sible. 

In  {lalPatW'puncture  one  or  more  needles,  connected  with  both  poles 
of  a  galvanic  battery,  are  introduced  into  the  cavity  of  the  sac  on  oppo- 
site aidfi  )ir  points  of  the  tumor.  Thoy  do  n()t  touch  within  the  aneurism, 
the  circuit  l>cin,c  romjiU^ted  liy  tlui  Idood.  A  twcnty-four-cell  battery 
may  lie  used,  beginning  with  a  few  cells  and  gradually  incivasing  the 
strength  of  the  current  until  the  usual  puin  is  felt  at  the  negative  pole, 
or  until  signti  of  coagulation  are  evident.  The  objections  to  this  meth<Kl 
are  that  the  clot  is  of  rapid  formation,  may  not  be  pennanent>  and  may 
intlame  and  suppurate,  causing  death  from  hflcmon-hnge  or  septicfemia. 

Mdssnrfe  or  kneadinf/  has  been  pueressfiilly  jM*rf<ii-ined  in  a  few  in- 
stances. The  aneurism  is  manipulated  with  the  intpnli(m  of  detaching 
fnmi  the  sac  enough  of  the  fibrillated  clot  to  plug  up  the  efferent  vessel 
ami  thereby  jiractically  tie  the  artery  on  the  distal  side  (Brasdor).  It  is 
a  safer  and  surer  method  than  galvaao-puncfnre,  though  of  doubtful 
propriety  except  in  small  aneurisms  situated  in  the  arms  or  legs.  The 
danger  of  embolism  in  the  cerebral  circulation  is  too  great  to  justify  this 
or  any  simihu'  procetiure  uiHtu  au  aneurism  connectetl  with  a  vessel  lead- 
ing towni-d  the  brain. 

fflexion  or  posture  is  practically  a  meth(«]  of  direct  compression, 
using  the  normal  tissues  for  a  \>i\A.  It  is  employed  in  p()plit«U  aneu- 
rism, where  the  knee  is  flexed  and  fastened  so  as  to  compress  and  i)ar- 
tially  occlude  the  tnmor  between  the  tibia  and  fibula,  and  the  femur. 
It  isa  justitiable  method  in  i-ai-e  instances.  The  same  iitactice  may  be 
instituted  at  the  elbow,  but  is  impractieable  ut  the  axilla  on  a(Tt»>unt  of 
the  arrangement  of  the  nerves. 

The  Introduction  u!  wtdr/t-Kprrnf/wirc,  home-Jinir,  cattpit-coil,  or  any 
other  foreign  wdid  siit»stance  into  the  cavity  of  au  aneurism  will,  as 


*  9ee  article  bj  the  aatlior  in  "  Archivea  of  Vediome,"  June,  1892.    G.  P.  PotDKiu'i  800a, 
Now  York.  t  Ibid. 
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abore  given,  nirely  be  jnstifinble  exci'pt  as  a  last  resort  in  cases  where 
the  ligatnre  or  compression  is  impossible.  For  ita  exenutiim  a  poiBtod 
canula  is  usually  employed,  which,  liavitig  been  inrrodiH!<Hl  into  t-lu!  sac, 
the  wire  ftrjint  is  pii^hf^d  through.  The  quantity  nsed  varie.s  from  two 
or  three  feet  up  to  several  yards.  More  of  the  catjcrut  may  l)e  inrnKlueed 
than  of  the  metal,  and  the  animal  lij^iture  should  always  be  preferred  if 
thin  pmRedure  is  adopted, 

Acupuncture  is  the  oiiemtitm  of  intmducing  needles  into  the  cavity 
of  the  8ac,  and  allowing  them  to  remain  for  several  hours  until  coa^da- 
tion  ensues.  It  is  not  a  scientific  proeedtire,  and  the  same  must  l>e  said 
of  the  injection  qfe/ffot,  the  iron  sohUions,  or  any  I'ongulating  tjuhslauce 
into  the  cavity  of  the  tissues  urouud  an  aueurisni. 


Special  ANEntisMR. 


Aneurism  of  the  Thoracic  Aorta. — The  ascending  and  transverse 
portions  of  the  axch  are  most  frequently  affected.  If  the  dilatation  la 
fuf!ifi/rin^  both  of  these  segments  art*  apt  to  be  invohed  ;  if  it  is  a  sai:- 
cidatad  aneurism,  it  is  usually  continwl  to  tme  or  the  other  scgmenT. 
Sacculated  aneuri.sm  of  the  asrending  arrh  high  up,  or  of  the  transverse 
arch,  usually  involves  the  orifice  of  one  or  more  of  the  great  vessel.s 
which,  originate  here,  although,  as  in  the  si)ecimen  figured  below  (see 
Fig.  275),  not  infrequently  the  mouth  of  the  sac  opens  close  to  these  vee- 
but  does  not  involve  them. 

The  diagnosis  of  aneurism  of  the  arch  is  generally  oliscure  until  the 
dilatation  has  advanced  to  such  an  extent  that  pressure-symptoms  are 
evident.  Pain  of  varying  intensity  may  be  present  in  the  earlier  stages 
of  development  of  btith  fusiform  and  sjircnlated  aueurisni.  A  H}'mpt*iro 
of  great  diagnostic  vnlne  is  disturlMUice  of  the  laryngeal  muscles,  due  to 
pressure  upon  the  recurrent  laryngeal  ner\-e  of  the  left  side.  This  occurs 
in  dilatation  of  the  transverse  or  descending  segment  of  the  arch.  The 
aneurismal  bruit  may  be  recognized  as  soon  as  the  sacculation  is  well 
advanced.  Inttfrference  with  respiration,  or  deglutition,  or  the  retnm 
circulation  in  the  veins,  is  among  other  and  important  pressure-symp- 
toms. 

The  api)earanc6  of  a  tumor  vrith  an  expansile  pulsation  synchrcmous 
with  the  cardiac  systole,  in  thn  up|>er  thonicir  region,  determines  the 
diagnosis  of  aneurism.  The  differentiation  of  dilatation  of  the  arch,  trom 
a  similar  condition  of  the  innominate,  left  carotid,  or  left  subclavian  in 
the  thorax,  is  diflicult,  and  at  times  impossible.  A  number  of  errors  in 
diagnosis  l>y  comjjetHnt  and  honest  observei-s  are  on  record. 

The  following  poinU  will  aid  in  arriving  at  a  diagnosis :  The  tumor  in 
anc«ri.sm  of  the  ascending  arch  is  usually  first  appreciated  to  the  right  of 
the  sternum,  l«tween  the  clavicle  and  the  thir«l  rib.  The  pressure  symii- 
toma  do  not  aiTect  thevolw  uniil  the  tumor  is  recognizable  in  the  right 
side  of  the  root  of  the  neck,  where  it  involves  the  right  recurrent  laryn- 
geal nerve.    Respiration  may  be  interfered  with,  or  cough,  produced  by 
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eornpression  of  Ihe  ripht  brom-lius.  This  condilitju  will  Im»  recognizeil  by 
the  hissing  rAles  distribnUid  over  the  area  of  the  right  lung.  Aneurism 
of  the  transvei-se  an'h  is  usunlly  first  ifcognized  to  the  left  of  the  steiTium 
on  nhout  tlu-  same  plaue  as  for  the  aseeudiiit;  aegmeul.  Laryufjoseopieal 
exiiminHtion  will  demonstrate  that  wlmU*ver  of  mnsculiir  paresis  eidnls 
is  eonfined  to  the  left  voml  hands.  If  tlio  tumtir  rises  into  the  neck,  its 
appearance  will  hare  been  preceded  by  pTvs.siii-e.symptoma  of  longer 
duration  and  greater  severity  than  in  either  innominate,  carotid,  or  sub- 
clavian annurt-sm. 

Tnnominahti  aneurism  usually  uppe^irs  at  the  upjxtr  margin  nf  the 
sternum  in  the  space  between  the  two  tendons  of  origin  of  the  right 
sterno-niast^iid  muscle,  or  in  the  tnlerclavicular  notch.  The  disturbance 
of  the  circulation  through  this  vessel  so  affected  maj'  tie  recognized  by 
the  difference  in  the  force  and  character  of  the  pnl.se-wave  in  the  radial 
arteries  of  the  two  arms.  In  aortic  aneurism,  when  the  innominate  is 
not  compressed  by  the  tumor,  the  pulse-wave  will  be  the  same  in  both 
arms.  It  must,  however,  bo  borne  in  niind  that  in  Siicculaled  aneurisms, 
springing,  as  they  not  intrequeully  do,  from  tlie  anrh  in  immediate  pmx- 
imiry  to  the  orifiri'  nf  the  innominiLlc,  and  rising  to  the  root  of  the  neck, 
in  fi-ont  of  or  behind  this  artery,  a  positive  diagnosis  is  scarcely  ptjssible. 
The  pressure  on  the  innominate  may  retard  or  weal«<'n  the  right  nidini 
pulse,  when  iliis  vessel  is  not  involved,  while  the  nneurisraal  bruit  is 
present  iu  the  exact  location  of  this  vessel. 

Aneurism  of  the  left  ciimtid  artery  will  first  appear  at  the  left  Rt«mo- 
clavicular  articulation  in  the  line  of  this  vessel.  The  murmur  will  be 
transniitt4>d  toward  tlie  distribution  of  this  ve^^sel,  and  will  not  be  heard 
in  its  fellow  opp<wite. 

When  the  left  subclavian  is  involved,  the  swelling  will  usually  appear 
to  the  left  of  the  stemo- mastoid  muscle,  and  the  pulse  in  the  left  radial 
will  differ  from  that  of  the  right.  When  the  descending  aorta  is  the  seat 
of  aneurism,  the  diagnosis  is  still  niore  obscun".  The  [MHJuIiar  luurmur 
is  most  easily  ixM-ognized  by  jtlacing  the  stelho.'HH>pe  to  the  left  of  the 
vertebral  column  in  the  inferscapular  space.  The  cliief  pressure-symp- 
toms are  those  which  affect  deglutition  and  lift  thi-  he-art  forward. 

The  clhiiitil  khfory  of  uiiminsm  of  the  rhoni{n<r  aoria  usually  ends  in 
the  death  of  the  individu;il.  in  addition  to  the  svTuptoms  given  in  the 
method  of  diagnosis,  the  gradual  expansion  of  the  tumor  leads  to  more 
]iainful  and  graver  conditions.  Anxiety,  lo-ts  of  sleep,  pain,  and  cnugh 
usually  prostrate  the  patient ;  enjsiitns  of  the  rib.s,  sternum,  <-IaviclHS,  and 
vertebraj  occur,  anci  sloughing,  wptic  absorption,  or  hieniorrhagt)  may 
produce  a  fatal  temiination. 

Tlie  mrdieal  treaiunmt  is  rest  In  bed,  and  the  safe  and  judicious  com- 
bination of  Valsalva's  and  Tufnell'a  mi'thods  as  given.  The  tturgi{^l 
treatment  is  of  the  most  hproic  order,  and  should  not  be  institnted  until 
a  reasonable  trial  of  the  other  methods  has  proved  them  as  iueiEcienl.  as 
death  is  inevitable.  This  treatment  is  the  deligation  of  one  or  more  of 
the  greitt  vessels  which  are  derived  dii'ectly  or  indirectly  from  the  arch — 
i.  e.,  tfie  distill  operation. 
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That  this  operalum  U  jiistitinble.  under  certain  condilinnft,  haft  tn^n 
demonstmted.  Among  a  number  of  cases  in  the  utatJKiics  of  this  pro- 
cedure, the  following  are  fnim  jiersonal  expiTieniMj : 

On  the  21st  of  September,  1880, 1  tied  the  rijiiht  carotid  and  snbclavian 
arteries  simultaneously  for  the  relief  of  an  aneurism  of  the  ascending 
portion  of  the  aorta.*  TJie  hiatt)ry  of  the  aneurism  dated  baclc  .lixteen 
months.  Having  developed  nipidly.  it  pr*)jerte<l  tliruugh  the  ripht  second 
int«n;ostal  space,  causing  such  pnin  that  tlic  opomtioa  waa  undertaken. 

\ 


^. 


-< 


Via.  tJ&.—Tlm  nntkot^  C«k  at  onvuriMn  of  tlio  maatding  aorte. 

This  was  the  second  operation  whieh  had  knowingly  been  undertaken 
for  the  n?lief  rtf  aneiin!<m  of  the  ascending  aorta.  The  ligatunw  iiw^d 
were  of  ox-aorta,  and  were  as  Isirge  as  the  median  nerve  in  an  adult. 
Despite  the  prosiraiM  condition  of  the  jiatient,  she  recovered,  tlie  lumor 
diminished  x>erneptibly  in  siz»\  I)e<'ame  more  solid,  and  liergenenil  con- 
dition was  much  improved.    One  month  after  the  operation  she  was  di»- 

*  For  ft  fall  r«{>ort  of  tliitt,  and  nil  tlia  uttivr  caiMM  up  li>  tlmt  <]nU>,  ave  T*pvr  b;  tii«  aatJiur  Id 
**  AiDvricao  JvnrtuU  of  tlie  Mixlic«l  iselenuus,"  Jnausrj,  1681. 
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charged  from  the  hospital,  travolod  lo  il  neighlmringr  Slate,  where  she 
died,  one  year  Inter,  from  acute  dmirhcpa.  1  serurod  nn  autopsy,  which 
revealed  an  aueunsm  (Kiss.  275, 276)  as  large  as  an  urange  spriujdn;;  from 
the  aacending  aortii,  at  its  junction  with  the  transverse  segment.  The 
orifice  of  Ihe  tumor  was  an  oval,  about  half  an  inch  hy  one  inch  in 
extent.  The  tiinuir  wns  solidified  with  iK'riuau*?nl  clot  on  its  lateml  and 
posterior  asiwcts.  On  the  iipjwr  anterior  Hurface,  which  had  worn  away 
the  sterniuu  and  second  rib,  the  sac  was  thin,  with  a  recent,  clot  which 


SPKCIAI.   AXErUISMS. 


215 


tlie  ascemliti*!:  ami  transverse  segments  just  in  front  of  the  xnnorainnte, 
C.  F.  Muiinder's  patient  die*!,  on,  the  fifrli  day,  fwm  occhisiou  of  the  aorta 
,  by  a  clot  which  projeclcl  from  rhe  aneiiriMraal  sue.  The  rumor  sprang 
f^>iu  transverse  segnieut,  a  iittltf  to  the  left  of  the  innomiuale.*  Hwith's 
piLtient  lived  four  years  aEter  the  double  ditttal  ligature.  The  aneuriam 
diminished  In  size,  and  tlie  ^eiiond  condition  w:ls  miieh  iniprnvwl.  The 
sac  ultimately  burst,  ivirh  a  fatal  i-^sult.  Tlie  tumor  originated  from  the 
Lssceudin^  oortu.f  Mr.  tiiehard  Barwell  and  Mr.  Lediard  Imve  al»i  [H3r- 
forme*!  this  opemrion  f<ir  anenrism  of  (he  nrch.  Mr.  Barwell's  jKitient 
died  fifteen  months  after  the  operation,  dying  from  dissipation  and 
•'general  wearing  out."  The  aneurism  was  completely  filled  with  lami- 
nated clot.     Mr,  I^idiard'N  jiatient  sunived  ten  months.^ 

Hnlnirt  tied  the  right  HijU'liivian  in  its  lirHt  diviHion,  and  the  right 
common  carotid,  for  a  suppose<l  innominate  aneurism.  Fatal  haemor- 
rhage occuri'ed  from  the  seat  of  ligalui*e  on  the  carotid  on  the  sixteenth 
day.  T!ie  autopsy  showe-d  a  pyriform  aneurism  originating  from  the 
aorta,  just  to  the  left  of  the  innominate.  The  sac  was  fiUefl  with  a  firm 
coagulum." 

Thus,  of  seven  cases  of  simultaneons  deligation  of  the  right  camtid 
and  right  suLt-hivian  arteries,  two  die<l  on  the  tiftlj  and  sixteenth  days, 
njs|)ectively,  frtmi  the  elTtwt  of  the  <)peration.  The  remaining  Jive  recov- 
ered, with  erident  impnivement.  A  point  of  great  interest  is  to  notice 
the  efftcts  qf  the  upf ration  uimn  the  taiiuir. 

Iti  tiiy  case  there  was  no  immetliate  change  in  the  aneurism.  Within 
twenty-two  hours  the  diminnllon  was  evident,  and  by  the  fourth  day  it 
had  shrunk  from  an  elevation  of  one  inch  and  a  half  above,  don'n  almost 
to  the  level  of  the  skin  upon  the  thorax.  In  Sands's  case  '*  the  tumor 
diiuinishe<l  after  the  o]ieralion,  and  visible  pulsation  ceased.''  There  was 
no  dimiuuticm  in  .Maunders  case,  but  after  death  the  sac  was  almost  com- 
pletely tilI(Mi  with  recent  clot,  which  had  even  occluded  the  aorta.  In 
Health's  ca.se  "  the  tumor  gi-adunlly  dimiui.shod  in  .siz/!."  The  symi)toms 
so  far  diflapi>eared  in  Barwell's  jKitient  that  that  surgeon  informed  me, 
"  The  aneurism  is.  judging  from  symptoms,  cured."  In  Lediard's  case  the 
"laryngeal  symptoms  disajjpeared  ;  the  tumor  had  a  more  consolidated 
feeling.'"     The  sac  in  Hobart's  rase  '*  was  lilled  with  firm  coagulum." 

The  evidence  in  these  casps — wliich  are  all  I  have  been  able  to  collect 
— in  which  the  right  subclavian  and  right  carotid  arteries  were  Himultane- 
ously  lied  f(U'  aneurism  of  the  arcli  of  the  aorta,  involving  the  last  portion 
of  the  ascending  .segment,  or  the  first  portion  f>f  the  transverse  segment, 
or  both,  i>i»int8  to  the  conclusion  that,  in  sacculatM  aneurism  affecting 
the  arterial  limit  jufft  ffirea,  the  double  distal  Hffoture  tendx  to  produtx 
ci/nsolidatioii  of  the  tumor,  and  to  rcltepe  Die  si/inptijins  nf  distress 
caused,  fry  itx  presence.  | 

•  See  "  Amerieui  JouriuU  »f  tlie  Mtxllca)  Snicneos,"  Jaoimrr,  1881.  ♦  TbW. 

t  Anthor'tt  Ariiole  nn  I)Utal  Li^Atiira  fur  Aiieiiiiaina  nemr  llio  Heart,  "American  Jouroal  of 
tlnj  ll«<lic»]  ^(liont*^"  .liiiiuiirv,  IHtfl.  •  Ihid. 

I  See  nutlior'H  i*iue  of  liulifntioa  of  Uio  loft  •'ulwlaviun  and  Ivtt  coiutuuu  earoiK)  aru>ru»  f»r 
anpniisiD  of  the  transrcrse  portion  of  Um  ftrclk,  page  £83. 
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In  the  study  of  cases  in  which  one  or  the  other  primitive  carotid  has 
been  tied  for  iincom plicated  aortic  aneurism  I  am  enabled  to  collect  but 
ninn  instiincos.  In  the  limits  of  a  texl-book  it  will  1h?  imi)f»s.sible  to  pive  a 
detail  of  such  ca»'S,  however  internsting  to  the  stuibmt.  I  ivfer  him  to  my 
article  on  this  subject  in  the  "American  Journal  of  tht*  Medical  Sciences^" 
January.  1881.  Tlie  oiverat/irs  were  Montgomery,  T.  Holmeii,  Bjinvell, 
Tillnnus,  Rignn,  (VShaugncssy,  AnnancLilo,  lleiith,  and  Bryant.  Tlui  teft 
carotid  was  tied  in  six  cases,  and  all  recovered,  Montgomery's  patient 
died,  ff'ur  mnnth.ii  after o]>eratiim.  fn>m  purulenr  ^MricanlitiK.  Th^  tiimm* 
had  fioliditied  and  sloughed.  Holmes's  case  was  much  improved,  and,  in 
answer  to  my  iDtpiiry  concerning  tMs  case,  in  188t),  five  years  aflrr  th« 
DpcnttioTi.  h»!  writfa  that  the  patient  is  still  living,  that  then*  is  pulsation 
and  bniit  in  the  thonicic  portion  of  the  aneurism,  hut  there  is  no  longer 
any  tumor  perceptible  in  the  neck. 

BarwcH's  rase  was  greatly  relieve<l,  dying  four  months  laterof  annrher 
affection.  Ttllanns's  operation  was  followed  by  recovery  and  diminution 
of  the  tumor,  dying  suddenly  five  months  later  (probably  from  cerebral 
embolism).  The  sac  was  completely  filletl  with  <'<iagulum.  Rigen  tied 
tlie  carotid,  February  31,  1829.  The  ])atient  was  relieved,  and  tlie  tumor 
diminished  considenibly  in  volume.  On  May  DtJi  was  ojici-aled  on  for 
strangulated  hernia,  and  died  .lunc  13th,  as  was  sujiposed,  from  asthma. 
The  tumor  was  solidified.  In  Heath's  case  the  relief  for  a  long  peritwl 
was  marki-d  and  undoubted-  The  jKitient  lived  nearly  four  years,  dying; 
nltimately  of  nipture  of  the  sac. 

O'Shaugnessy  tied  the  right  cuiTjtid,  with  fatal  rupture  of  thenneurisra 
into  the  mediastinum  on  the  tenth  day.  Annandale  ijei-formed  the  same 
operation  with  immetlinte  relief  and  success.  Mr.  Bryant's  patient  died 
on  the  tenth  day.  The  right  csii-ofid  was  (ted,  with  mi  elTf^'t  nn  tlie 
aneurism.  TIih  results  in  thes(?  instances  also  lesid  me  tn  conclude  that, 
in  sacculated  aneurisms  of  the  aorta,  near  the  orifrfn  of  the  innominate 
and  left  car(Ul<l,  <lettgJition  of  one  carotid,  especially  the  left,  i?  a  justi- 
fiabte  procedu!-e  wlien  the  conservative  method  of  rest  and  restricted  diet 
has  faileil. 

Aneurism  <if  the  tlioracie  aorta  beyond  the  transverse  segment  is  not 
amenable  to  surgical  treatment. 

Aneurism  i^f  the  Iniwviinate  Art^^ry.—'Vhe.  Rymptoms  of  thfa  for- 
midable lesion  have  been  given  on  a  jtreceding  page.  It  is  freipient- 
ly  conii>lirato<i  with  aneurismid  dilatation  of  the  aorta,  or  of  tlie 
{wo  vessels  into  which  it  usually  bifurcates.  It  will  be  interesting 
to  study  the  results  of  operative  procedures  under  the  following  sub- 
divisions : 

1.  Innominaf^  A7teuri»m.  2.  Aortic  innominafe  Aneurism. — For  in- 
uondnate  aneuri.sm,  in)  the  double  simultaneous  distal  ligature  <(^rolid 
and  thh-d  division  of  the  subclavian^ :  ih)  the  double  non-simultaneoas 
distal  oiienition ;  (/•)  distal  dcliKJttirm  of  the  carotid  artery  alone;  (rf) 
distal  deligfttion  of  the  Hubclavian  artery  alone. 

Simvltaneoiifi  Ddigation  of  the  Jiiqht  Common  Carotid  n/td  the 
liiijht  i<'4tK-iaciun  Aitery  {Third  Xfitiiivh\for  tht  liditf  qf  IniMinuMle 
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ATif^uristn* — Prof.  J.  L.  Little  ]>erfoniiefl  this  operation  in  1677.  The 
patient  recovered,  was  much  iniprtived.  and  <lie<l  from  pleuritis,  not  asso- 
ciated with  the  ant-ui-ism.  thi>»e  yt^ars  later.  The  carotid  iiu<l  subi-hiviun 
were  sli><htly  invulved.  Durham^  jiutieut  died  on  the  .sixth  day,  a.**  was 
reported,  from  *'sht>ck."  The  pt)8sii>ility  of  cerebral  embolism  is  worthy 
of  consideration  in  exiflainin^  the  sndden  death  i>f  this  patient.  McCar- 
thy's cjiiie  died,  on  the  fifteenth  <Uiy,  fi-om  hiemorrha^'o  on  the  proximtil 
Hide  of  the  sulx'hivian  lij^iiure.  Prtif.  KlioL's  [tuLieul  died,  on  tlie  twenty- 
sixth  day,  from  hii'morriiaffe  from  the  sac.  Prof,  I*.  .\.  Stinison's  ]wtient 
mrovered.  with  marked  improvement  and  consolidation  of  the  aneurism. 
The  tumor  became  very  much  smsdler.  and  the  eympt<»ras  were  relieved. 
J>eiLth  occurnMl,  twenty  <me  months  after  the  inK'nition,  from  phthisis. 
The  -sao  wiw  filled  with  firm  elot.  In  the  case  ojKrated  ujion  by  Prof.  K. 
F.  \S'^eir,  death  i-eaulted.  from  rupluro  of  the  sue.  nn  the  fifteenth  day. 
Rossi's  patient  died  on  the  sixth  day.  most  pRibnbly  from  cerebnil  annj- 
mia,  since,  at  the  necropsy,  tiie  Ii*ft.  vertebral  was  the  only  perxioiis 
art*'ry  lending  to  the  brain.  Knsor's  rase  ended  in  death,  from  rupture 
of  the  sac,  on  the  sixty-fifth  day.  Harwell  operated,  with  recovery  and 
marked  improvement.  King's  patient  died,  from  hjemonhase  fnun  the 
aneurism  near  the  carotid  ligature,  im  the  one  hundred  uud  eleveutli  day. 
Gerster's  case  reeoverwl,  with  j^radual  im])rovement^t 

Of  these  eleven  eases,  rt'covery,  witli  a  cupf  moro  nr  less  perfect,  took 
place  in  four,  M'hile  death  occunv«l  in  seven.  It  is  very  i)i-<>l>ab]e  lliat,  if 
in  some  of  these  fatal  cases  the  o|)eration  had  l»eea  jwrformed  earlier, 
the  rate  of  mortality  wouhl  liave  been  lower. 

The  double  distal  o|HTation,  with  varying-  intervals  between  tlie  deli- 
gation  of  the  camtid  and  the  subclavian  arteries,  has  l>een  performed  in 
tlie  following  instances:  Pi-of,  A.  B.  Mott  tied  the  snlH-lavian  artery  in  a 
patient  who  had  had  the  right  carotid  deligated  one  year  jnevidusly .  The 
luiiettt  dieil,  three  yeaj^  after  the  hist  ojieration,  from  ])hthisis.  The 
uneurisni  was  cured.  In  Heath's  caw  the  carotid  was  firRt  tied,  with  tom- 
pf^imry  amelioration  of  .symptoms.  Two  years  later  the  subclavian  was 
f»perated  upon.  The  aneurismal  bruit  disappeared,  and  the  urgent  symp- 
toms di8api>eared.  Four  months  later  the  patient  died  from  traumatic 
plenritis,  oausefl  by  a  fall  while  drunk.  The  tumor  was  consolidiifed. 
In  Wickham's  cjLse  the  inlenal  was  two  months  and  nine  days.  Imme- 
diate and  temporary  relief  followed  both  oiwmtions.  Death  ensued  fnim 
ru])ture  of  ihe  sac  on  the  forty-fourth  day.  Malgaigne'e  patient  was  not 
materially  lM'uelit**d  by  the  first  ojieratlon.  Three  months  later  the 
sulKilnvinn  was  tie<l,  followcnl  by  death,  from  rupture  of  the  sac,  on  the 
twenty-first  day. 

A  glance  at  these  cases,  and  a  careful  study  of  their  more  complete 
histories,  oin  not  but  impress  one  with  the  gravity  of  the  surgical  i>rt>- 
cedure  under  coasidenifiini.  Tlie  iwstural,  dietetic,  and  nu'djcinal 
method  ahuuld  be  thoroughly  tried  iu  all  cases  where  the  disease  has  not 


♦  For  mor«  pimiiK'tr  rlvliiils  •*«  firerwiintf  refcrt-nr*. 
t  "Oemiuu  UuaiiJLal  Uccurda,"  I^MS-'IH,  >'«w  Vwk  oitr. 
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propvsswl  so  fur  that  ileatli  is  imminent  fmm  pressui-e,  or  tlie  suffering 
90  intense  thnt  lifn  beronn'S  intxjIi'raMc.  Under  llipse  last  conditions  the 
operation  is  jiistlflublo.  IF  the  conservative  method,  tiftern  rouni^enns 
and  ftiithfiil  tnul.  does  not  arrest  the  disease,  then  ngjuu  the  openition 
is  demanded.  There  is  little  choice  between  the  simultaneons  deligation 
and  l]\ti  operation  with  au  interval.  The  carotid  should  always  be  firet 
tied,  to  prevent  the  danger  of  rereljral  ombolisni. 

InnoHhinatc  Aweurlsm  treated  bf/  Deligation  qf  the  Carotid^  or  the 
Svhelaman.  {The  Single  Distal  Operation.) — The  recoitls  nt  surgical 
litenitiire  couliiin  fourteen  instances  in  wliich,  for  the  relief  of  aneurLsm 
involving  the  innominate  artery  alone,  the  distal  ligature  was  applied  to 
the  right  carotid. 

In  Hutton's  case  death  occurred,  on  the  seventh  day,  fr<jm  rupture  of 
the  sac ;  Neumeister's  on  the  fifth  day,  from  cerebral  complications.  One 
of  Valentine  Mott's  patients  dieil,  fixni  luenKtrrha;^?  fnun  tlie  carotid,  on 
the  twentieth  day.  In  Porta's  case,  which  ended  fatally  in  forty  hoars, 
the  sac  was  found  to  have  involved  the  ori^ns  of  the  right  carotid  and 
sulwlavian  arteries.  A  similar  condilion  wjis  obserx'ed  in  the  case  oper- 
ated upon  by  Vilardebn.  which  terniinnted  fatally  on  the  twenty-tirst  day. 
FerguBson's  patient  died  on  the  seventh  day.  The  autopsy  showed  that 
the  origin  of  the  subclavian  was  also  involved.  The  case  by  Butcher 
ended  in  death  on  the  fourth  day.  The  innominate  was  the  seat  of  a 
fusiform  dilatation,  while  the  sacculated  aneurism  was  found  to  exist  in 
the  third  portion  of  the  subclavian  artoi-y.  Holmes  reports  a  ease  by 
Ordile,  of  Naples,  which  also  proved  fatal. 

A  case  by  Scott  was  temporarily  benefited,  but  did  not  long  enrvive, 
dying  fnmi  rniiture  of  the  sac.  Nussbaum's  patient  was  not  twnefited, 
and  dii^i  from  the  progress  of  the  disease.  The  case  of  Morrison,  in 
which  tlio  aneurism  involved  the  origin  of  the  oirotid,  recovered,  with 
improvement,  but  died  suddenly  one  year  and  eight  months  hiter.  after 
pndtmgf'd  exertion.  A  f+i>cond  casti  by  V.  Mott  reco\*er('d,  witli  marked 
tcmponiry  im])rovcmpnt,  but  death  ensued  from  pressure  of  the  cnnsoU- 
dated  tumor  on  the  tnichea.  PirogoflF's  patient  recovered,  improved. 
The  history  of  this  case  ceases  after  two  months  and  a  half. 

In  one  single  instance  (Evans's)  a  cure  was  effected,  and  this  after 
suppuration  wcurred  in  the  sac,  which  disclmrge^l  twenty-four  ounces 
of  pus. 

Of  the  fourteen  cases,  eight  ended  fatally.  Seven  of  these  died  between 
the  second  and  twentyfir.st  day,  and  in  one  of  these  it  is  evident  that 
death  was  causc^i  by  the  consolidation  of  the  aneurism. 

Another  surgical  procedure  for  the  relief  of  innominate  anetirism, 
which  has  received  the  sanction  of  eminent  practitioners,  is  that  of  single 
deligation  of  the  subclavian  artery  in  its  third  division.  The  ojwrators 
are  Waitlrop,  Bn)ca,  and  Thomas  Bryant.  l*>ich  tase  recovered,  with 
marked  improvement.  Wanlmp's  patient  lived  two  years,  and  dievi 
portly  fnim  the  effect  of  pn-ssure  of  the  aneurism  and  partly  from  gencrai 
systemic  failure.  The  tumctr  was  firmly  solidified,  with  the  excepti<m  of 
a  small  central  channel  which  led  into  the  carotid.     Brocu's  case  died. 
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frnm  pulmonary  gangrene,  five  mouths  later.  ('ons4j|i<latiuu  was  also 
aInioRi  complete  in  tliia  rase.  BryanL^s  jmtiKnt  vnui  living  oue  year  after 
the  uperalion,  and  Hiere  vtm*  evidence  of  wilidification  in  tht?  tiiranr. 

While  it  is  BWLi-uely  possihle  to  base  a  detinite  opinion  u]Min  a  study 
of  such  a  limited  number  of  wises,  the  evidence  seems  to  be  in  favor  of 
the  o|)pmtinn  of  tyin^  the  siibrlurian  in  prefennico  to  the  carotid  for 
innoniinate  aneurLsni.  It  would  he  natund  to  infer  that  the  danger  from 
cerebral  emlx>lism  would  be  great  after  such  a  proce<lare,  yet  it  evidently 
did  not  occur  in  either  of  these  instances. 

DeUgation  <if  the  right  rjm>tid  alone  is  demoustrate<l  to  be  tm  dangerous 
an  opemtion  tlmt  I  Khould  be»itAte  to  perform  it  until  nil  other  expedientA 
bud  failed. 

In  aneurism  involving  both  the  innominate  and  the  aortic  arch,  the 
double  distal  opemtion  is  recorded  in  eight  instances.  In  the  following 
cases  the  two  vessels  were  tied  at  the  same  operation,  excepting  one  in 
which  there  was  an  interval  of  only  twenty-four  hours.  Mr.  Banvell.  in 
one  inwtiime,  with  a  recovery  and  very  great  impi-ovement.  The  patient 
died,  nineteen  mouLhs  later,  from  bronchitis.  The  tumor  was  firmly  con- 
solidatt^d.  The  same  surgeon,  in  a  secund  casts  (with  ati  inti'rvjil  of 
twenty-four  hours),  with  recoveiy  and  great  improvement.  Dejith  fn>m 
broncho-pneumonia  three  months  later.  The  tamor,  aa  large  as  a  tennis- 
ball,  was  solid,  excepting  a  central  globidar  cavity  <ine  inch  m  dinmeter. 
Tlie  same  surgeon,  in  a  thii-d  case,  which  endc<l  fatally,  fivmi  asphyxia, 
in  thirty  hours.  Mr.  Holmes's  patient  died  from  exhaustion  two  months 
after  oi)erati(m.  Tlie  sac  wa-s  full  of  recent  clot.  Mr.  Lane's  case  termi- 
nated fatally  within  tliree  months,  from  nipture  of  the  sac.  The  pnlient 
operated  upon  by  Mr.  Hodgtw  died,  with  symptoms  of  broncho-pneu- 
monia, i>n  the  twelfth  duy.  TlieriMva.s  no  sacculated  aueiiiisni,  but  an 
extensive  fnsiform  dilatation  of  the  innominate  and  aorta.  Rnnsohoff's 
tease  end^  fatally,  from  asphyxia,  in  seven  days.  lu  one  instance  Mr. 
Bickerst«th  operated,  with  an  inten'al  of  forty-nine  days,  but  without 
benefit,  aa  the  patient  died  fi-om  Che  progress  of  the  disease  in  three 
months. 

The  results  in  these  cases  do  not  encourage  a  repetition  of  this  opera^ 
tion  in  well-marked  instances  of  aoii^^innominate  aneuiism.  The  con- 
stiniitive  methods  offer  the  best  hnp«*  of  iNilliarion. 

The  deligation  of  one  of  the  primitive  carotids  has  been  performed  in 
imx  instances  for  the  relief  of  aneurism  invulving  the  innominate,  compli- 
ited  with  dilatation  of  the  a<jrta  or  the  tii-sl  iK>rtion  of  the  right  sub- 
folarian  or  carotid.  Pin>goff  tied  the  left  cai'otid  in  two  casoa.  One  ditid 
within  a  week,  fi-om  lunniitlegia  and  coma  ;  the  sac  was  ctunpletely  filled 
with  ch)t.  Tlie  other  recoveivd,  and  was  improved  up  t<i  two  months, 
when  the  history  eeases.  In  the  remaining  fonr  eases  the  right  carotid 
was  tied.  The  o|)eration  by  llcwwin  terminated  fatally  "n  the  tenth  day, 
fpf^m  n.sphyxin,  due  to  pressure  from  the  consolidated  tumor.  The  two 
terminal  hmnches  of  the  innominat«  were  also  involved.  CampbelPs 
patient  suffei-ed  a  like  fate,  from  the  same  cause,  while  Key's  was  also 
fatal  in  four  liours,  from  coma.     Hutchison's  died  on  the  forty-first 
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day,  from  nsphyxia,  due  to  presAUpe  of  the  enlarged  jind  consolidated 
aneurism. 

Thus,  in  s\x  cases,  five  died  within  a  few  days  after  the  operation,  and 
tliret^  of  these  seem  to  have  ended  fatally  Uxnu  consolidation  of  tlie  imeU' 
rism,  the  very  ohjact  for  which  it  was  perfonne<l. 

Aneiirhm  o/  (kr  Common  Carotid  Artery. — Anenrism  of  the  carotid 
may  wv.nt  \\\  any  part  of  the  course  of  thiH  vesstd.  Ijeinj:  in  nire  ioHtances 
intra-fhomcic  (when  the  left  trunk  is  involved). 

The  diagnosis  of  aneunsin  of  tlie  loft  carotid,  low  down.  rlei>ends  ujwn 
the  presence  of  the  aneurismal  bruit  at  the  spot  of  the  tumor,  this  niur- 
miur  heing  carried  along  in  the  distribution  of  the  artery.  Pressui-tt- 
syniptoins  :ire  nifenibh*  to  laryngeal  interference  fnim  ronii>ression  iipttu 
the  pnouinogaslrir ;  or  lilstention  of  the  k-ft  internal  jugular,  and  in  rare 
instances  the  left  subclavian  vein.  The  presence  of  the  sweUiug  iu  osu- 
ally  first  rccognize<l  in  the  space  between  the  two  tendoas  of  origin  of 
the  left  8temo-mast(ti(i  muscle.  Aneurism  of  the  right  carotid,  within 
the  ftrst  inch  of  its  course,  gives  rise  to  the  ordinary  symptoms  of  this 
lesion,  just  beneath  the  stemo-mastoid  muscle,  at  and  immediately  above 
its  clavicular  origin. 

Aneurism  of  the  vertebral  artery,  iu  its  hjwer  ptu-tinn,  may  be  differ- 
entintpd  from  thai  of  the  carotid  bycompntssion  of  this  hitler  vessel  high 
np.  If  the  thumb  be  placed  over  the  carotid,  at  ita  bifun^atiou,  and 
pressed  tirndy  and  directly  backward  agaijist  the  vertebi-al  column,  such 
compression  will  not  affect  the  drctilutiou  in  the  sac  of  a  vertebral  anen- 
rism, whilu  if  involving  the  cai-otid  it  would  be  visibly  alTet^tiMl.  Then, 
again,  verlcbral  aneurism  is,  in  nearly  every  instance,  of  traumatic  origin, 
and  the  tmumatisni  is  usually  a  stab  wound,  while  aneurism  of  the  carotid 
is  lilmost  always  idiopathic. 

In  the  dilTei-ential  diiignosisof  these  two  lesions  higher  in  the  neck, 
the  same  method  is  applicable.  It  shrmld  not  be  forgotten,  in  the  effort 
to  form  a  diagnosis,  that  careless  mjmipiilatinn  of  a  cerricd  aneurism  is 
not  allowable,  on  account  of  the  danger  of  detaching  a  clot,  whirh  may 
pass  ujt  into  flie  bmiu.  If  the  tnmor  involve  the  canitid  or  its  bninches, 
compression  of  the  primitive  trunk,  low  down,  will  arrest  the  pulsation 
in  the  sac.  This  is  t>est  accomplishe*!  by  relaxing  the  slerno- mastoid 
muscle  of  that  side,  and  grasping  the  vessel  between  the  thumb  and 
ftnger  earned  iM-biml  the  muscle.  On  account  of  the  deep  seat  of  the 
yertebral  artery  its  compression  by  this  man(Eu\Te  is  impossible.  This 
last  vessel  may  be  compressed  by  placing  the  thumb  one  in.'h  directly 
below  the  transverse  process  of  the  sixth  O'rvical  vertebra,  and  pressing 
bw^kwanl.  Above  this  point  it  is  impossible,  since  the  vessel  runs  into 
the  vertebral  foramina. 

The  treatment  of  carotid  aneurism  is  surgical  and  palliative.  The  last 
method  refers  to  the  postural,  dietetic,  and  medicinal  treatment  of  nneu- 
risnts  in  general.  The  only  surgical  prcM-edure  which  should  be  recom- 
mended is  the  ligature.  While  it  i.s  trne  that  some  cases  are  recorded  as 
oureil  b>'  digital  compression,  I  can  not  but  consider  this  methf^l  as  dan- 
geriuiH,  for  the  reason  that,  in  the  process  of  consolidation  where  the  cir- 
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caladon  is  only  lemporarily  intciTiipte*!.  r«rpbral  cmholism  may  occur. 
The  aiiimal  ligature,  with  antiseptic  eleanliness,  oifers  the  Hufeut  ineausat 
our  (lis|w)sil.  The  niwratinn  viines  with  the  seat  of  llie  ttimiir.  Ii  iiiny  be 
divided  iiitodeliji:ati(»n  up<in  tlw.  d/xfaJ  nnd  ffirdtac^Uiv^  itf  thvarumrinm. 

The  distal  lignturp  has  been  applied  in  seven  i-erorded  instances— five 
on  the  ris;ht  and  two  on  the  left  carorid.  Tw-o  deaths  occurred  from 
htomorrhage  ;  one  from  the  dietal  side  of  ibe  (silk)  ligature  on  the  sixty- 
first  day,  ihe  second  ease  frimi  ruptuiw  <»f  the  aneurism  on  the  sixty* 
LSeventh  day.  A  tiiird  rase  n'rovennl,  but  the  projjress  »C  the  disijiiae 
was  not  arrested,  and  de)»th  followed  the  rupture  of  thi*  sae  on  the  ninety- 
lirst  day.  The  remaining  four  cases  were  either  much  impi-oved  or  cured. 
k-The  use  of  the  catgut  ligatui'c  would  prolmhly  have  saved  llie  patient 
operated  upon  hy  Ijnmheit,  in  whirh  silk  was  u.sed,  causing  death  from 
haemorrhage  on  the  sixty-fii-st  day. 

Deligation  upon  the  cardiac  side  is  always  preferable  when  a  sufficient 
extent  of  s<.»nnd  artery  can  l>e  secured  armiud  whii-h  Ii>  ajiply  the  ligature. 
In  n»y  "  Kssays  oa  rim  Surgery  ami  Anatomy  of  the  tTn*al  Vessels  of  the 
Neck"  I  have  recorded  UHS  csisea  in  which  the  artery  was  tied  on  the 
cardiac  side  of  the  aneurism  ;  fiS)  reeoveretl :  rate  of  mortality,  Sfi  per  cent. 
For  aneurism  <if  the  external  carotid  or  its  hranches,  17  recoveries  and  5 
deaths.  Of  the  17  reroveriea  16  were  cured.  For  aneurism  involving  the 
common  carotid  alone,  the  death-rate  wa»  44  per  cent.  When  the  aneu- 
rism involves  the  common,  external,  aud  internal  airotids,  Che  ligature 
should  be  applied  to  the  ctminmu  trunk,  on  the  cardiac  side,  whiJe  the 
dislal  ligature  may  Iw  apjdied  to  the  extenml  trunk,  at  the  siinie  limn 
securing  the  larger  bmnches  derived  from  this  vessel  between  the  ligature 
and  the  bifurcation.  By  this  opemtlon  the  circulation  through  the 
tumor,  and  in  the  direction  of  the  brain,  is  practically  arrested. 

Aneurism  of  the  external  carotid  demands  the  deligation  of  this  vessel 
and  no  other,  when  by  a  careful  dissection  it  is  discovei-ed  that  there  is  a 
half  or  thi-ee  quarters  of  an  in<*h  of  this  trunk  Iwtween  thebifuiT-atiouaud 
the  sac.  In  two  iustances  I  have  placed  the  ligature  around  tlie  external 
carotid  exactly  at  tliecii>lch  of  lii furcation,  tying  also  ilie  superior  thy- 
roid branch.  Roth  cases  recovered  without  accident.  In  the  event  that 
this  meihofl  is  impi-acticablc,  the  common  trunk  must  be  tied. 

Aneurism  of  tlie  intei-nal  carotid,  in  the  neck,  should  be  treated  by  the 
deligation  of  this  vessel.  Iwtween  the  sac  and  the  txmimon  trunk,  if  jhjssi- 
hle.  When  a  sufficient  surface  of  henlthy  artery  ran  not  I>e  obtained, 
the  c<jnmion  and  external  cni-otids  sluuild  Ik?  tied,  togetiier  with  all 
branches  derived  from  the  external,  on  the  cardiac  side  of  the  ligature, 
performed  this  operation  in  one  instance,  resulting  in  the  rapid  and 
^nnanent  cure  of  a  large  extni-cratiial  aneurism  f)f  the  internal  carotid. 
The  common  trunk  was  first  tied  with  a  nerve  ligature,  after  which  cat- 
gut was  applied  to  the  sn|)erior  thyroid,  and  external  carotid,  just  above 
its  origin. 

Aneuri.sm  of  the  internal  carotid  may  occur  in  the  cavernous  or  cerR- 
bral  portions  of  lhi.s  vessel.  In  the  petrous  canal  diintatiim  is  practically 
impossible.     Not  infmjuently  an  arterio-cavernousaneuj'ism  occurs  from 
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the  giving  way  of  the  Hophim  liotwoen  these  two  vessels.  The  rnnRP  may 
be  tranmiitie,  os  in  fracture  at  the  base  of  the  skuU,  or  the  commiinim- 
tlon  may  lie  establisht- d  without  nppM'cijiMe  cawse. 

The  symptoms  of  aneiirismal  dilatation  here  are  of  two  kinds:  those 
referable  to  2>res9ure  upon  the  bralu  and  nerves,  and  those  due  to  inter- 
ferenre  with  the  n'liim  venouw  ruirent  throu^Ii  the  f)]>hthul[iiic  vein.  If 
the  arterio-venous  communirntion  has  occuiTed,  exophtlialmus  is  niiu'lted, 
and  the  eyeball  is  ymijected  forward  with  each  arterial  pulse.  Singing 
in  the  eai-s,  dizziness,  witli  varying  loss  of  function  due  to  pressure,  are 
other  symptoms  nf  this  condition. 

The  ophthalmic  artery  may  be  the  seat  of  aneurism,  within  the  cranial 
cavity  or  in  tlie  orbit.  True  sacculated  intra-orbital  aneurism  of  this 
artery  is  extremely  rare,  only  two  ciises  being  reconleU,*  ulthougli  pul- 
sating tumors,  as  arterio-venous  aneurisms,  angeiomata,  cirsoid  artorial 
tnmoi's,  etc.,  are  not  infivquent  in  this  locality.  The  chief  point,  in  the 
diagnosis,  and  tlie  one  whtcit  has  an  importunt  bejiring  in  treatment,  is 
compression  of  the  carotid.  If  pulsalicm  c*'ases,  and  the  other  sympNims 
disapi>ear,  the  indication  is  direct  that  the  ligature  should  be  applied  to 
this  vessel.  The  common  trunk  ahould  be  tied,  in  order  to  cut  off  lh*» 
free  communication  between  the  l)ninche8  of  the  external  carotid  and  the 
ophthalmic  in  the  orbit.  In  my  Essays  are  given  lifty-two  instances  in 
which  this  operation  was  done  for  pul.saliuff  non-mallgiuint  tumora  of  (he 
orbit,  with  a  <leath-nitp  of  1  li  per  ct^nt.f  Abipiit  70  per  rent  of  ivroreries 
[ter  this  operation  result  in  cures.  In  severe  cases  extirpation  may  be 
■^leoessi  tared. 

Aneurism  of  any  branch  or  branches  of  the  external  carotid  should  l>e 
treated  by  compression  on  the  caixliac  side,  when  tliis  is  practicable,  or 
by  the  ligature  of  the  trunk  involved,  or  the  external  trunk. 

A/it'urixm  qf  l/ie  Subclariaji  Arteries. —"Vhe  subclavian  arteries  may 
Xw  affected  in  any  jKirtion  of  their  extent^  although,  on  account  of  the 
pressure  excrciseil  hy  the  twowaleni  muscles,  Ix-tween  wliirh  tlieir second 
portion  lies,  this  division  is  less  frequently  involve<l  in  aneuri.smal  dilata- 
tion. The  seal  of  this  disea.-ie  is  hy  preference  in  the  third  portii»n,  the 
first  division  being  next  in  order.  Exiwsure  to  violence  or  muscular  effort 
undoubtedly  has  much  to  do  with  the  development  of  subclavian  aueurisiu, 
since  males  are  very  much  more  frequently  affected  than  females,  while 
the  tumor  is  found  on  the  riff/fl  side,  in  the  gi-eat  majority  of  cases. 

The  lirst  iwrtiou  of  tlie  right  subclavian  is  nut  iufn-quently  involved 
in  the  prngnss-i  nt  an  innominate  aneurism,  llpim  tlio  left  side  aneurism 
of  the  thoracic  portion  of  this  vessel  is  rare. 

Subclavian  aneurism,  as  it  usually  develojvs,  is  first  recogni7*d  as  a 
pulsating  tumor,  felt  rather  than  seen  Iwhiud  the  clavicle,  and  to  the 
outer  aide,  or  imhind  the  sterno- mastoid  innscle.  It  may  !>e  nustaken  for 
a  glandular  or  other  tumor  of  the  softer  tissue-s.     The  symptoms  which 

*  rrc.r.  Sjittler'n  Hiui'ncal  pa|)er  in  GraeFo  anil  SfteinUi-tr«  "  nsndlmch  d'-r  ^CMmtntvr 
Aujrenlniilkmiile/'  Leipaic,  1880. 

i  "  Prize  Euayo  of  tbe  Amerion  Medical  AssQciation,  1878,"  Williiia  W'owl  &  Co,  N«w 
Tork. 
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hare  bepn  already  detailed  will  serve  as  a  guide  to  projwr  differentiation. 
Diffinniy  may  arise,  even  after  the  aDeurisraal  eharacier  of  the  Hwelling 
lia.s  ln'cn  ri'ri>^i7.c'd.  in  dcterniininf;  from  whfit  vesnel  the  liiiiinr  springs. 
As  has  l>een  said,  the  progress  (»f  iiortic  aneurisrn  ^rivps  rise  to  pulsncion 
and  pressure  sj-mptoms,  located  in  the  thorax  for  a  considerable  period 
prior  to  the  apprtjach  ur  appearance  of  the  tumor  at  the  root  of  the  ne<'k. 
In  fart,  aneurism  of  the  aorta,  in  many  instances,  produces  death  before 
it  attain.s  surh  mau,-njtudn.  On  the  ri^ht  side,  this  knowled>;:t>  will  aid 
nialerinlly  in  reco^izing  the  seat  of  the  lesion,  and.  fortnnalely,  aneu- 
rism of  tlie  arch  and  sub<-Iavian  m-curs  most  often  on  this  side  of  the 
iMMly.  The  differentiation  of  aneurism  of  the  ihoraeir  portion  of  the  left 
artery,  from  the  same  lesion  of  the  arch,  near  tho  origin  of  the  snbclavian, 
is  s<tmewliat  more  ditfirult.  When  the  tiitnor  involves  the  subclavian  its 
appearance  in  the  neek  is  more  rapid  than  in  aortic  aneurism,  while  in- 
terference with  the  return  cireulation  in  the  anu,  which  may  appear  ejirly 
in  the  history  of  subrlaviun  aneurism,  is  nire  when  the  aorta  is  the  seat 
of  this  k'sion.  Again,  in  iineiirisni  of  the  scctmd  or  third  portion  of  the 
arch,  which  di»es  not  involve  the  subclavian,  the  pulse-wave  in  the  left 
nuiial  will  W  of  equal  fon-e  and  synclirunous  with  that  of  the  right  side. 

The  treatment  of  suliclaviai!  nneitrisni  is  a  subject  of  great  importance, 
and  one  which,  from  a  study  of  a  numl»er  of  cases,  has  led  to  great  diver- 
sity of  opinion  and  practice. 

The  methods  may  be  divided  into  the  sui^cal ;  the  postural,  medical, 
and  dietetic;  and  the  palliative  or  exjiectant.  The  employment  of  any 
of  tliese  mrains  will,  again,  lie  in  gnmt  part  determined  by  the  portion  of 
the  artery  involved  in  the  disease.  Tlie  sni^^ical  treatment  comprises  the 
ligature  on  the  cardiac  or  distal  side  ;  compression  on  the  distal  side,  or 
applied  directly  to  the  sac  ;  and  massage. 

The  miiomuidte  artery  has  been  tied  ou  account  of  subclavian  aneu- 
rism seventeen  times  with  sixteen  deathii. 

Tlie  operators  and  results  wen*  as  follows :  V.  Mott,  died  twenty -sixth 
day,  hjemorrhage  from  distal  side.  Crraefe,  died  sixty  seventh  day,  haemor- 
rhage fnmi  distal  side  of  ligature,  Nomian,  tUed  third  day.  ha-niorrhage. 
Arendt,  eighth  day,  pneumonia.  Hall,  fifth  day,  exhaustion  and  renesec- 
Hon.  Bland,  eighteenth  day,  ha'morrluigo  from  distjil  side  of  ligature. 
Lizars.  twenty-second  day,  ha>morrhage  frf»m  distal  side.  Gore,  seven- 
teenth day.  hsemorrhage  from  cardiac  side  of  ligature.  Cooper,  eighth  day, 
Cofiper,  tjdrty-fourth  day,  lin'moirhage.  Pirogoff,  two  days.  ])neumonia. 
A.  B.  M(»tt,  twenty-third  day,  ha'tnorrhage,  sac  burst  into  pliMira,  Bick- 
ereteth,  sixth  day,  ha'morrhage  from  distal  side  of  ligature.  Tliomstm, 
forty-second  day.  ha'uiarrhage  from  distal  side  of  iigatupe.  Smyth,  recov- 
ered, after  ligataiv  of  inntuniriate  and  carotid  at  lirst  operation,  and  th© 
rertebral  fifty-four  days  later,  to  arrest  violent  bleeding.  This  patient 
die<l,  ten  years  later,  from  luemorrhage  from  the  sac  of  the  old  aneurism. 
Thomson,  die<l  forty-second  day.  exhaustion  from  repeate<l  hiemorrhage 
from  distal  side  of  ligature.  Bull,  thirty-third  day,  hfemorrhage  from 
pi"oxiniiil  f^ide  of  ligature  <»n  tbirtitMh  and  thirty-third  <hiys :  right  canitid 
and  vertebral  also  tied  at  .same  time  with  the  innominate. 
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The  subclavian  artery  liiis  Iteen  timl  in  hnjlr/tt  Hurgirul  (liviKinn  for 
the  relief  <tf  aneurism  involving  this  vessel,  or  its  iliirtl  portion,  conjoinfly" 
with  the  hrst  part  of  t!ie  axillary  (sul.iclavia-axinary),  in  the  following 
iuslauces:  Colles,  fleatb  on  fourth  day,  from  hipmorrhnge  at  seat  of  liga- 
ture, y.  Mott,  death  on  eighteenth  day,  h»m<»rrhage.  Bayer,  death 
in  twenty-fiiiir  hntii's,  from  bursting  of  sao.  Uuydeii,  dejith  on  twelfth 
day,  from  hn'murrha^  at  seat  of  ligature.  Olieilly,  dt'alh  on  thirteuDth 
day,  haimun-hage.  Partridge,  death  on  fourth  day,  pericarditis,  pleuritis, 
py;i*niiH.  Lislon,  ilejitli  nu  thirty-sixth  day,  haiiuoj-rhii^e  frr)m  diHial  sidi?. 
Rodgei-s,  doath  on  fifteenth  day,  lucmorrliiijjt.^  from  distal  side  of  ligature. 
Auverl,  death  on  eleventh  day,  haemorrhage,  distal  side.  Auvert,  death 
on  twenty-second  day,  hfenioiThage  fixjiu  distal  side.  Liston,  death  on 
thirtiHtnth  day,  bajmonliage  (right  carotid  tied  at  same  time).  Pariier, 
death  on  fni'ty-stjeond  day,  ha;uujrrh:ige  fi-tim  disl-id  side  of  ligatiin^  (right 
carotid  tied  at  same  operation).  Of  theses  twelve  rases  all  died  soon  after 
the  ligature.     Only  in  (me  ca.se  (Rodgers)  was  the  ]eft  subclavian  tied. 

For  .subclavian  or  subclavio-axillary  aneurism  the  ligatiin?  has  btf  n 
applied  in  the  secmtd  pordtm  in  four  cases.  IJsUm,  death  on  fourteenth 
day,  haemorrhage  at  seat  of  ligature.  Nichols,  recovered,  cured.  Au- 
chindoss,  death  on  third  day,  from  cerebi-al  complications.  Wanen, 
nH.'overed,  cured.  (Jay,  death  on  ninth  day,  bronchitis  and  pneumonia. 
Giving  fimr  ease.s,  with  two  deaths  and  two  (jures. 

Delipatton  of  (h*^  subt-Iavian  artery,  in  its  thinl  piirtion,  for  subelavio- 
axillnry  or  axillary  aneurism,  has  been  j)erforraed  one  hundred  and  thir- 
teen times,  ^dth  forty-seven  deaths.*  Naturally  the  mortality  is  greater 
in  pntportiou  to  the  p]\>ximity  of  the  uneurisin  to  the  heart  and  to  the 
seat  of  the  ligature.  Thus,  in  thirty-fcmr  of  these  ca.ses  the  disease  in- 
volved the  third  jinrtion  of  the  snbclavian  or  llu'  axillary,  or  Ixith  (prop- 
erly named  subclavio-axillary  aneuri.-sm).  As  a  i^esult  of  the  oiwi-ation 
exactly  oni^  half  ])erislu'il.  Of  the  si-vcntjvn  i-et^overiej*,  thirteen  are  re- 
jwrted  cured. 

Kor  aneurism  of  the  axillary  proper  I  have  the  histories  of  seventy- 
nine  cases  in  which  the  ligatui-e  has  been  applied  to  the  third  portion  of 
the  subclavian,  with  thirty  deaths,  forty-uiue  recoveries,  and  forty-six  of 
tht^e  rei>orted  iis  4'iire<l.  In  snvon  of  the  fatal  r-a.ses  the  aneurism  was 
traumatic,  and  resnlt^^d  fixim  gnnshot  wounds  (six  in  military,  one  in 
civil  pnictice). 

The  value  of  the  expe<:tant  plan  may  be  estimated  in  the  following 
cases: 

Stxopsis  op  22  Cases  op  RrBTi-.tviAN  AsErRrsii  is  which  "no 
Tkkatme.nt"  was  undkktakks. 


28  deaths,  4  spoutaMQUs  cures. 

Eighteen  fatal  cases.     Dates  of  death  after  tumor  was  noticed  (and 
when  surgical  interference  might  hai'e  been  undertaken). 

*  Aotbor'i  Einyvi  already  cit«d. 
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it'twa;    Aneuriun  had  existed  for  "some  time.**    DitMl  twelve  weelu  afitir  adiuis- 

sioD  to  hospital. 
1  CAse.     N»t  kiiuwt)  liiiw  long  ancurisiQ  bad  existed. 
I  case,     Livvd  "  some  mouths."    Died  of  cxhauHtton  aod  auppiiration  caused  by 

pressure  of  sac. 
I  case.     Died  of  rupture  of  sic  twenty*four  yenrs  after  nwognition  of  aneurism. 
1  «ra«e.     Died  from  aophyxia  caused  by  prosAure  of  sao,  eight  years. 
I  elite.     Died  from  external  rupture  of  sao  two  years  and  eight  months  after  reoog> 

niiioQ  of  ancurisiD. 
1  case.     Died  from  eiih:(u»tion  fn>m  prtfMurc  of  ttac,  two  years  after  recognition. 
1  case.     Died  frf>m  dyi^pmea  from  pressure  of  mic,  two  yeam  after  recogoiliou. 
1  case.     Pied  from  dyspmea  aud  exhaustion  from  pressure  of  sac,  one  year  and  a 

half  after  recognition. 
1  case.     Died  from  rupture  of  sao  into  lumrs,  one  year  and  a  half  after  reertgnition. 
1  case.     Died  from  rupture  of  sac  into  lungs  eight  months  and  a  hnlf  after  rccog* 

nition. 
1  case.     Died  frttni  nipture  of  ft.ie  iut^i  tissues,  becoming  diffused,  and  causing  death 

by  pressure,  Ave  months  and  a  half  after  recognition. 
1  case.     Died  from  rupture  of  sac,  death  by  pressure,  five  months  after  rect^uittou. 
1  case,     Died  suddeuly  (probably  from  cerebral  clot)  one  year  and  a  half  after 

recognition,  . 

1  ease.    Died  suddenly,  cause  not  stated,  not  rupture  of  sac 
3  oaaes.  Died  from  rupture  of  popliteal  aneurisms. 
I  case.     Died  fn^m  typhoid  pneumonia,  three  years  after  recognition. 

Of  the  four  cures,  three  remained  well ;  one  died  abont  four  ypars 
later  from  mpttire  of  an  aortic  aneurism.  Of  these  eighteen  fatal  cases 
in  which  no  treatment  was  undertaken,  three  died  of  other  disease  than 
the  aneurism. 

Of  (he  thirteen  oases  in  which  the  duration  of  life  is  noted  after  the 
peoognitlon  ijf  the  aneurism,  the  sum  total  is  forty-seven  years  and  nine 
mmitiui. 

The  sum  of  life  in  the  thirteen  cases  after  delijL^itlou  of  the  Innomtuate 
is  about  eight  months,  a  ditference  in  favor  of  non-interference  (in  an 
equal  number  of  cnses)  of  about  forty-seven  years  of  life. 


Syxop.si3  OF  14  Cases  tkeate:!)  bt  Valsalva's  Metuod. 
(More  or  knn  modified.) 

1  case.  M.  ;  it.  Subclavian  aneurism.  Size,  ben's  egg.  Venesection  ;  cold  and 
lead  tutiou  locally.  lU-euvered.  Two  and  a  half  years  later  was  work- 
ing ax  a  carter  in  the  city. 

I  case.  M.  ;  R.  Subclavian.  Immense  size.  Venesection.  Cold  and  astringents 
locally.  Tumor  rtiluced  in  size  and  firmer  ;  KmI  sight  of  while  in  pro- 
wfis  of  cure. 

1  case  M. ;  R,  Subchkviau  (syphtlitiu).  Valsalra's  method  and  antisypbiUtioa. 
Cure  complete. 

1  case.  M.  ;  R  ;  age  forty-live.     Subclavian  (syphilitic).     Valsalva'*  method  and 
autisypbilitics.     Cured  and  aeeu  well  six  years  later. 
16 
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1  case.  M.  ;  ag«  forty-two.  SttbclaviAn.  Venesmtion.  Di|;italU.  Rost  Marked 
improvement,  io  tliat  patk'iit  left  hospital  and  waa  loat  sigbt  of. 

1  oaao.  M.  ;  age  tifly.  Subclavian.  Was  treated  for  an  inlorourrent  attack  of 
rticumatism  by  reitt,  atriot  diet,  and  antiphlogiHtica.    CareiL 

1  caae.  M. ;  age  thirty -nine.  Subcluvio-axillnry  (Paucoast'it  case).  Vnlsalva'^ 
method  bad  b«ti!ii  tried  and  t*oniiidi.>rtNl  a  failure.  <}peration  detvrniiiifd 
OD.  Cm'icd  into  operatiiig-rooiu.  Patient  fell  iuln  ctfUapftc  aud  opera- 
tion was  postponed.  Iteeovered  cured.  (It  is  staled  that  a  large  dose 
of  aeoiiite  had  be«D  given  by  mistakti  jiutt  before  the  operation  ww  to 
have  taken  place.) 

1  case.  M.  ;  age  ihirty-sevoH.  Subclavian.  TeneacctJon.  Valsalva's  method  and 
careful  and  persistent  direet  comprcsaion  for  one  year  and  a  half.    Cured. 

1  cane.  M.  ;  age  fifty-one.  Subclavio-axillary  (by  Pelletan).  Vatiuilva*H  method. 
Curt-d. 

6  caees  treated  by  this  method  (in  part)  were  fatal.  Venesection  was  not  practieed 
except  in  one  caae.  Only  local  and  constitutional  treatment.  All  died 
within  twelve  months  of  tlie  recorded  recognition  of  the  disease ;  one 
from  uK'eraiion  into  trachea,  ba^moptvitift,  and  exhanittion  ;  two  fn>ni 
external  bursting  of  aao  ;  tu'o  from  cxhaostioD  and  coma  (with  pressure 
on  tiie  traehea  in  one  case). 

Summary. — Fourteen  cases.  Cured,  seven  ;  improvecl,  and  in  x>roce88 
of  cure  when  lost  sight  of,  two;  died,  tivi*.  No  venegectiun  in  futirof 
five  fatal  cases.     One  successful  case  inudilied  hy  dir«ct  pressure. 


Stnopsis  of  6  Caber  treated  Br  Dirkct  Pressure  upon  the 
Sau  (Modifications  givrn). 


(AU  subclavian  anevH$m.) 

lease.  M, ;  forty-aix  years;  K.  Leather  "cup"  molded  over  tumor  and  held  in 
place  by  figuro-of-H  ttirap*  around  ttboidden*  and  axilla.  Cured  in  four- 
teen months.  Did  light  work  during  treatment,  and  had  no  other  medi- 
cation. 

1  case.  M. ;  thirly-nine  years  ;  L.  Knormons  siw?.  Treated  by  cold  and  premare 
"  iu  tunit>."  Small  cannon-ball  HUfpi'iided  mt  n»  to  presn  comforlably. 
Discbarged  relieved.  Some  oiootbs  later  violent  Inflammation  (from 
fall),  suppuration,  rupture  of  tis.c\  ditieharged  two  qnarts  of  pna  and 
blood.     Cured.     r>ebilily  of  ann  probably  permanent, 

I  case.  M. ;  forty-one  yeari».  (Tliirteen  mouths'  dnration.)  Kept  in  bed,  on  back  ; 
ice  Iwally ;  restricted  diet.  Third  day  air-ciishion  for  twelve  boura, 
with  intermisf^inns  amoTnititig  to  three  hours.  Kvery  hulf-hour  iulerval 
of  ice.  Treatment  for  seven  d.a.ys.  Tumor  began  to  subside,  and  was 
cured  in  twelve  months. 

I  CMC  (T.  Hohne9.)  ("Lancet,"  February  12,  1676,  p.  237.)  Subclavian.  Treated 
by  direct  prec^ure  from  rubWr-b.iIl.     Cured. 

1  case.  (Dupuytren.)     Direct  pressure.     Resulted  fatally. 

1  case.  (Porter.)  Exposed  axillary  and  pa^e<l  needle  under  it.  Thirty.five  days 
later  exposed  innominate  ajid  pn.*wd  the  "  aeuprejMinre  needle  **  under  it. 
Died  from  ha<muri'hagu  from  innominale  on  tenth  day. 
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(In  one  case  given  in  |)recediDg  table,  direct  pressure  was  practiced 
with  Valsalva's  method.) 

Stimrunri/.—^F'ive>  ratws  of  "direct  pressure"  (without  operative  pro- 
cednres).    Cured,  four;  ilifnl,  one. 

Synopsis  op  Casks  op  MARSAnK  ou  Kneadino  in  tiib  Tbkatment  of 

Of  this  method  there  are  &x  ca^es. 

Three  cured  ;  viz.,  hy  Fergxuaoa,  LiUle,  and  Porter. 
Three  died  ;  viz,,  by  l''erguBM>ii,  Uilton,  and  Morguu. 

(See  "Guy's  Hospital  Report*,"  vol.  xvi,  p.  43  et  seg.) 

In  addition,  Mr.  Bryant,  in  his  "  Practice  of  Surgery,''  p.  100,  pivos  a 
case  by  Dntoit,  of  Beme,  In  which  a  subclavian  aneurism  was  niitd  by  in- 
jection of  erpoiiu  around  the  sac  under  the  skin,  and  digitiU  c^impression. 

Poland  cured  one  case  by  distal  pressure  on  cardiac  side,  A  tbird  case 
was  tried  for  forty-six  hours  aud  abandoned  on  account  of  j>aiu  from  press- 
ure. The  patient  died  from  exhaustion.  Paget  tried  mechanical  pressure 
in  a  fourth  case,  but  abandoned  it  as  a  hopeless  undertaking.  A  fifth  casi* 
by  Venuiuil  was  improved,  but  lost  sight  of  Ix'fut'e  a  cure  was  effected. 

From  the  study  of  the  foregoing  history  of  subclavian,  subclavio- 
axillary,  and  axillary  aneiirisni,  I  bave  reached  the  following  conclusions : 

DeliiTiiiion  of  the  iunoniiTiaie  artery,  or  the  sulH'Iavinn  in  its  first  sur- 
gical division,  are  ojverations  so  dangerous  that  they  should  be  under- 
taken only  in  extreme  comliiious. 

The  tirst  indication  in  the  treatment  of  these  lesions  is  pressure,  judi- 
ciously applied.  If  possible,  the  compression  should  be  exercised  be- 
tween the  tnnioraud  the  heart.  Xext  in  preference,  direct  jireasure  ujKm 
ic  body  of  the  aneurism.  Perfect  and  jiersistenl  rest  should  be  enf<trred, 
id  with  this  the  method  of  Tuffnel  offers  the  surest  and  safrat  means  of 
paltialion  and  cure. 

In  making  direct  compression,  the  elastic  ball  introcluced  by  Mr. 
Holmes  .'<eems  best  adapted.  This  should  be  applied  gradually,  in  onler 
to  accustom  the  patient  to  ita  presence.  Maasage  is  so  inferior  to  the 
plan  just  detailed  that  it  may  be  orailt^fd  from  jmictice. 

Should  all  these  means  fail  after  a  jiersistent  trial,  should  the  sac  by 
ulcenuinn  open  and  threaten  tuslantaneous  deiith.  or  should  the  surgeim, 
fmm  the  ai.ipearanres,  judge  that  this  arcidcnt  was  on  the  eve  of  occur- 
ring, ligature  of  the  innominate  should  be  j^erfonned,  provided  that  the 
ligature  could  not  1»  applied  to  the  subclavian  projwr. 

Wlien  the  aneuri-sm  involves  the  last  portion  of  the  subclavian  or  the 
ciliary,  the  ligature  may  l>e  applied  to  the  thuxi  division  of  the  sub- 
clavian. Compn^ssiim  should  always  be  tried  in  these,  as  in  all  utber 
cases,  before  resorting  to  the  ligature. 

Aneurism  of  the  brachial,  radial,  and  ulnar  arteries,  or  iheii*  branches, 
is  oompamlively  rare,  and  when  seen  is  almost  always  the  result  of  a 
wound.  The  diagnosis  is  not  difficult.  Tlie  tri*atmenl  reqinred  is  digital 
or  mechanical  compression  on  the  cardiac  side  of  the  tumor.    If  this  fail. 
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direct  compresHion  nf  thn  kic  may  be  added,  and,  if  a  thorough  trial  of 
these  two  methods  is  not  successful,  a  tiatgut  ligature  should  be  aiiplie^l, 
after  tlie  method  of  Hunter. 

Aiwurium  of  the  Vertthral  Artery, — Aneurism  of  the  vertebral  is 
almost  always  the  result  of  a  punctured  wound.  A  rare  exception  to  this 
rule  is  the  case  of  idiopatliir  aneurism  of  Iwth  vert<!bpalM  reported  by  Dr. 
Anderton,  of  New  York  city.*  It  owurs  most  fn-qucnlly  in  that  jHJrtinn 
of  the  vessel  Iwtween  the  atlas  and  the  transverse  pi-ocess  of  the  sixth 
cervical.  The  chief  point  in  diagnosis  is  the  differentiation  between  the 
lesion  in  question  and  carotid  aneurism. 

The  difficulty  of  distinguishing  vertebral  from  carotid  aneurism  in  the 
neck  aiises  fiiim  the  fact  that  direct  pifssure  from  before  backward,  in 
the  lower  jHirtlon  of  the  neck,  will  interfere  with  or  arrest  pulsation  in 
aneurisms  of  both  vesscila. 

If,  however,  the  head  Ite  flexed  npon  the  chests,  and  the  sternn-mastoid 
ronscle  thus  relaxed,  the  carodd  can  be  compressed  by  grasping  the  mus- 
cle between  the  thumb  and  finger,  which  are  pressed  deeply  behind  the 
outer  and  inner  borders.    This  will  not  involve  the  vertebral. 

Again,  if  the  carotid  be  foixibly  compressed  by  ihvi  thumb,  lackwaxd 
and  inward,  against  the  vertebral  column,  at  any  puiut  above  the  tnins- 
verse  process  of  the  sixth  cen-ical,  the  rerfetfrat  will  not  Ire  include*!, 
since  it  is  protected  by  the  processes. 

In  my  Essays  are  recordetl  five  cases  in  which  the  common  carotid  was 
tied  for  3upi)08wl  carotid,  but  in  reality  vertebral,  aneurism.  All  ended 
tatally. 

In  the  treatment  of  this  lesion  direct  pnwsure  may  be  employed,  since 
prolonged  cfmipi-essiuu  of  the  artery  before  it  entere  the  foramen  in  the 
sixth  iransverse  process  Is  Impossible.  One  successful  result  of  this 
method  is  o'conh^d.  If  the  di-nease  continues  to  incretise,  deligalion  of 
the  vessel  in  its  tii-st  portion  may  be  effected.  This  is  a  very  difficult 
operation,  and  has  rarely  been  attempted.  The  only  operators  so  far  are 
Smyth,  Parker,  Alexander,  and  mys«lf. 

Aneurism  of  the  internal  mammary^  and  other  smaller  branches  of 
the  subclavian,  does  not  demand  separate  consideration.  Aneurism  of 
the  intcrnoxtal  arteries  occurs  in  rai-e  insUmces,  usually  as  a  result  of 
fraelui-e  of  a  rib  or  a  stab-wouud. 

Aneurtmn  of  the  Abdominal  Aorta. — Anourismal  dilatation  of  thi.s 
section  of  (he  unrtji  occurs  most  frequently  near  the  diaphragm.  The 
entire  vessel  may  be  the  seat  of  fusiform  aneurism.  Females  are  less 
frequently  attacked  tlian  the  opposite  .sex.  In  corpulent  persons  the 
diagnosis  is  ditficidt.  Tumors  of  the  central  organs,  as  the  st<tmach.  pan- 
creas, transverse  colon,  and  the  sii[ierjacent  mesentery,  may  be  mistaken 
for  aneurism.  On  tho  other  hand,  in  emaciated  persons,  unnatural  ex- 
pansion of  the  aorta  during  the  cardiac  systole  has  led  to  a  mistake  in 
diagnosis.  The  history  of  the  development  of  the  tumor,  the  presence  of 
the  aneurismal  tremor  and  bruit,  and  the  recogniwxl  general  expansion  of 
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the  sac,  with  the  arteriiU  pulse,  will  enable  tlie  cnrefnl  obsorver  to  arrive 
at  a  correct  dia^osis. 

The  treatment  is  chiefly  expectant.  The  methM  of  Tuffnel,  combined 
with  iQtenujjted  coupi^eaaiun  by  meaas  of  the  touniiqiiet,  should  be  em- 
ployed. Pressure  may  be  cardiac,  direct,  ur  distal,  the  former  being 
prefemble,  if  the  Im-ation  of  the  tumor  rpmlers  it  ptissible.  If  nporatire 
interfei-ence  is  demanded,  the  introduciioa  of  junijiefized  catgut  li^trires 
through  the  canola,  heretofore  described,  would  be  advisable.  Anaesthesia 
it*  required,  aud  the  diinitiem  nf  compression  may  varj-  from  fifteen  min- 
utes to  one  hour.  Deligalion  of  the  aorta  for  aneurism  of  the  8ume  is 
scarcely  possible. 

Ant-urUm  of  the  BrancAet  of  the  Abdoviintd  -4oy/rt.— Aneurism  of 
any  of  the  vim^eral  or  purif  tal  bmuclitwi  of  tbe  ulKlominid  aorta  ruay  oocnr. 
The  location  of  the  tumor  and  the  characteristic  symptoms  of  aneurism 
will  |)oint  to  the  vessel  nffecte<l.  When  heatment  is  necessary,  the  same 
method  should  be  employed  aa  for  aneurism  of  the  main  trunk.  Explo- 
ration under  strict  antisepsis  may  be  made,  and  delijration  with  the  ani- 
mal ligature  practiced,  if  the  tumor  is  sufficiently  removed  from  the  aorta 
to  allow  the  application  of  the  ligature  to  non-diseased  ti;*8ue. 

Aneur ism  qf  the  Iliac  Art^rieJi. — Aneurism  of  the  common,  externa),  <ir 
internal  iliac  arteries  i«,  fortunately,  of  nireocrurreiKw.   Thedia^^osismay 
be  made  by  a  study  of  the  history  of  the  individual  case,  and  by  abdomi 
nal  palpation,  coupled  with  physical  exploration  by  the  rectum  or  vagina. 

In  the  treatment  r)f  aneurism  of  the  common  iliac,  compression  of  the 
abdominal  aoita  should  be  faithfully  tried.  With  this  may  be  combined 
the  treatment  by  rest  and  restricted  diet,  aud  caivfiilly  graduated  direct 
pressure.  Should  these  methods  prove  usi>less,  and  death  lH.Mmniinent  from 
nipid  expansion  and  threatened  rupture  of  tlie  sac.  delipation  of  the  abdom- 
inal aorta  rnay  be  perfonned,  or  the  extenml  llisicor  fHinortd  nmy  be  tied. 

Tbe  abdominal  aorta  ha.8  been  tied  in  the  foilowini;  cases  of  iliac 
ojieurisnl :  * 
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When  the  aneurism  is  located  upon  the  exterofil  iliac,  compression 
with  tlio  tourniquet  may  be  employed  over  the  aorta  or  common  iliac 
arterj-.  Prof.  Sands  has  advised  and  practice<l  dijcital  pressure  of  the 
common  iliac  by  means  of  the  hand  intixiducwl  into  tlie  rectnra.  Prf^ssiire 
from  within  the  rectum  may  also  be  accomplished  by  means  of  a  bongie 
or  piece  nf  wo<)d  jiroperly  paddfd  (I>avy's  method).  As  a  last  resort  the 
cnnimnn  iliac  may  Im^  lied.  Thia  ojM'ratinn,  Ihuu^'h  dangerous,  has  been 
successfully  accomplished  in  several  instances  in  late  years.  A  patiouC 
recently  operated  upr>n  Iiy  Dr.  Ijanpe,  of  New  York,  recovered  and  was 
cured.  Aneunsm  of  the  internal  ri'iink  is  amenable  to  treatment  by  com- 
pression of  the  aorta  or  common  iliac,  or  by  deligation  of  the  primitive 
tnmk. 

Aneurism  of  the  branches  of  this  vessel  usually  occurs  in  the  gluteal 
and  sciatic.  The  origin  is  almost  invariably  traumatic.  The  earliest 
sympt<mi3  are  refeml)le  to  the  presem*  of  the  tum4)r.  It  must  be  distin- 
guished from  abscess  or  hernia.  A8]>iration  would  determine  the  presence 
of  the  former,  and  the  symptoms  of  hernia,  ^ith  absence  of  pulsation, 
would  indicate  the  escape  of  the  viscera  tlirouph  the  great  sciatic  fura- 
men.  The  treatment  is  diflicult  and  often  ineffectual.  Direct  compres- 
sion should  be  tirst  tried.  Incisitm  into  the  sac,  turning  imt  the  dot,  and 
tying  both  enris,  has  been  successful  in  four  of  six  cases  reporteil  by 
Fischer.  The  Mature  may  als«j  bo  apxdied  between  the  sac  and  the  jwint 
of  exit  of  the  artery,  or,  as  a  last  effort,  the  common  iliac  may  be  tied. 

Aneurism  of  the  Femoral  Arteries. — Aneurism  of  the  rupcrji<^ial 
femoral  artery  is  coniiiaratively  frequent.  It  fx-'curs  by  preference  in 
the  upiier  half  of  the  artery,  and  in  males  in  the  great  majority  of  in- 
stances.   In  rare  instances  the  diseM^e  is  symmetricaJ. 

The  diagnosis  is  not  diffii-ult,  siure  the  expansile  pulsation  of  the 
tumor  can,  in  most  cases.  i«'  readily  ap])re('iate(i  by  palpation.  A  tumor 
in  the  line  of  the  artery,  with  the  characteristic  pulsation,  tremor,  and 
murmur,  all  of  which  signs  disappejir  when  the  iliac  artery  or  aorta  is 
llrmly  compressed,  point  almost  unerringly  to  a  diagnosis.  The  greatest 
danger  of  error  lies  in  the  presence  of  an  abscess.  Abscess  is,  however, 
of  rare  occuiTence  in  this  region,  except  a.s  a  sequence  of  spinal  earies  or 
hip-joint  di-se-ise,  and  these  conditions,  exisring  with  the  other  common 
symptoms  of  the  development  of  abscess,  would  lead  to  its  recognitiim. 
If  tloubt  should  still  exist,  after  even  the  most  cjuvful  surrey  of  the  case. 
the  hyiHideiTOic  needle  would  settle  the  diagnasis. 

Trealment. — Aneurism  of  the  femoral  artery  will,  in  the  vast  majority 
of  cases,  yield  to  judicious  and  patient  compression.  When  the  tumor 
extends  as  high  as  Poupart's  ligament,  or  al>uve  this  ^mint,  the  chances 
of  success  are  diminisheti,  since  pre-ssure  will  have  to  be  applied  to  the 
commo/i  or  externnl  iliac  or  the  turrla.  Under  such  ronditi<ms  direct 
compre-ssion,  by  mi?ims  of  Holmes's  elastic  Ijall,  applied  so  gradually  that 
inilammation  of  the  sac  will  not  be  precipitated,  should  be  ftrst  faithfully 
tried.  Ligature  of  the  common  or  exlemnl  iliac  should  be  deferred  until 
all  other  remedies  have  failed,  and,  when  there  is  a  choice  between  these 
two  procedures,  the  deligation  of  the  cxtcrmU  iliac  should  be  preferred, 
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on  acconnt  of  the  anastomoses  of  tho  branchuR  of  the  internal  iliac  with 
the  vessels  of  the  thigh.  IHrect  compression  of  the  siic  was  onoe  success- 
fnlly  practiced  by  Pr.  BrowTi,  of  Boston,  in  a  case  of  femoral  uneurisiu 
at  Pouimn'a  Uyameut.  Tlie  weij^ht  employed  may  be  as  much  uh  twelve 
pounds.  Iron  halls  wen*  ii.sed  in  thia  case.  The  patient  was  amtined 
to  bed  for  ten  months.  When  the  tumor  is  so  far  away  fnim  Poupart's 
ligament  that  digital  or  mechaniral  compression  of  the  femoral  npon 
the  OS  pubis  is  possible,  this  treatment  should  be  adopted.  Extreme 
flexion  of  the  thi^h  upon  the  abdomen  has  succeeded  in  producing  a  cum 
in  a  few  instances.  DiiiM-t  jmtHsure  upon  the  tumor,  with  the  limb  tjx- 
tended,  is  le-ss  piinftil  and  fMiuaJIy  t  fficjicious.  When  the  necessity  for 
the  application  of  the  ligature  occurs,  the  effort  should  be  made  to  reach 
the  artery  below  the  origin  of  the  profunda  femorHy  since  the  danger  of 
gangrene  is  much  less  if  this  great  collateral  route  is  oiien. 

The  treatment  of  aneurism  of  the  lower  portion  of  the  femoral  does 
not  materially  differ  from  the  above. 

Aneurism  of  the  profunda  femoris  ia  rare,  occurring  usually  as  a 
complicutiun  of  this  con<lition  iu  the  common  trunk,  or  us  a  residt  of  a 
punctunni  wf)und. 

The  treatment  will  include  pressure  on  the  cardiac  aide»  or  direct 
compression,  and,  as  a  last  resort.,  ligature  of  the  common  femoral, 
or  iliac. 

Anenrixm  of  the  Popliteal  Artery. — About  one  fourth  of  all  aneurisms 
occur  in  this  vessel.  Subjected,  by  reason  of  its  unfortunate  location,  to 
the  accidents  of  compres.*uon  in  extreme  flexion  of  the  leg.  it  frequently 
suffers  those  iwitkologicjil  changes  which  end  in  aneurismal  dilatation, 
and  is  only  se<rond  in  order  of  fretjuency  to  the  aortic  arch,  which  yields 
to  the  violence  of  the  cardiac  systole.  As  with  aneurism  in  other  loca- 
tions, it  occurs  most  frequently  in  males,  and  in  the  active  period  of  life, 
l>eing  rare  in  childhood  and  youth,  and  most  common  In  the  years  from 
twenty-five  to  fifty. 

Diagnosis.— On  account  of  the  mfreqnency  of  lamors  in  this  region, 
other  than  aneurism,  the  di:ignosis  is  not  dilticult.  The  chamct^'rislic 
symptoms  of  this  malady  will  determine  its  differentiation  from  glandular 
enlargement^  exoBt^wes,  over- distended  bupsie,  or  abscess. 

IVealment. — In  the  treattment  of  popliteal  aneurism  the  inilient  should 
be  phiced  in  the  recumbent  posture,  with  the  It^g  of  the  aiftTtcil  siile 
slightly  flexed.  A  soft  mattress  should  be  used,  and  the  ihigh  and  leg 
held  in  a  comfortable  and  fixed  position  by  means  of  a  pillow  under  the 
poplite:U  space,  and  sand-bags  laterally.  Under  the  influence  of  an 
opiate,  or  in  extntme  cases  cimiplete  etherisation,  digital  or  luechauicsil 
pressuni  shr>nld  be  enij)loyed  upon  that  portion  of  the  artery  lying  in 
Scarpa's  triangle  (Fig.  373).  Within  this  limit  the  point  of  compression 
may  be  sliifted,  in  onler  to  prevent  too  great  local  imtation. 

In  obstinate  cases  compression  on  the  cartliae  si<le  may  Im*  re-enforced 
by  forced  flexion  of  the  leg  on  the  thigh.  i>r  by  direct  pressure  upon  the 
tumor.  The  instances  will  be  excee<Uagly  rare  where  a  patient  and  skill- 
ful emplojTnent  of  these  methods  of  compression  will  not  succeed  in 
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eflFecting  a  cnre.  Consolidation  may  result  in  one  or  two  hours,  or  it  may 
require  several  hours  or  days.  Acupressnre  and  massage  are  not  to  be 
employfid.  The  eliislir  baiida^  of  Estuaroh  has  nc)t  jriveri  rvsiiUs  which 
would  justify  its  further  use.  When  compression,  cither  on  the  cnrdiuc 
side  or  directly  upon  the  aneurism,  fails,  the  deligatioD  of  the  femoral, 
In  the  cxtpeme  lower  aiifile  of  Scarpa's  8|>ace,  is  dcHmndml. 

AnenrUm.  he{fond  ike  Puplitta.1. — Aneurism  of  the  ix'wneal  or  tibial 
arteries,  or  their  branches,  is  rare,  Indiajo^nosis  and  treatment  this  lesion, 
xvhen  situated  in  this  portion  of  the  arterial  system,  requires  little  or  no 
special  consideration.  When  the  tumor  is  so  situated  tliat  thu  vessel 
immediately  involved  can  not  he  occluded  by  compression,  this  may  be 
directcfl  to  the  femoral,  nr,  in  aneurisms  of  small  t^izc.  diriict  prefwure 
may  be  sufficient  to  effect  a  cure.  The  ligature  will  be  demanded  if  other 
methods  faiJ. 

Arieria-renojis  Aneurism. — Arferto-rfnous  aneurisms  are  of  two 
kinds.  In  one  vniiety  the  communication  is  direct,  the  contiguous  walla 
of  the  artery  and  vein  being  cK>sely  a<lberent  immediately  around  the 
opening  leading  from  one  vessel  to  the  other.  This  is  called  direct  arierio- 
veuou-ft  aneurism,  or  antritrismal  Tfiri-x. 

Wlicn  a  sac  intervenes  it  is  called  an  indirect  arterio-venous  or  vari- 
cose aneurism  {Fig.  271). 

The  causf  is  tisuiilly  traumatic,  n'sultini;  rafwt  ff«|uently  from  punct- 
urc<l  wounds,  altlxtugh  any  inflammatory  pnx^ess  which  induces  necrosis 
of  the  arterial  and  venous  walls  may  lead  to  this  form  of  aneurism.  In 
exceptional  instnnres  the  communication  has  either  not  been  established, 
or  at  least  has  escaped  observation  for  several  years  after  tho  injury. 
This  lesion  may  occur  in  any  portion  of  the  economy.  In  f()rmer  years 
it  WHS  oli.ser\'ed  miwt  frequently  in  front  of  the  clbow-joint.  vvhcre  it  was 
produced  by  the  accidental  puncture  of  the  brachial  in  the  operation  of 
venesection.  It  occurs  not  infrequently  in  tlie  neck,  as  a  result  of  wound 
of  the  carotid  artery  and  intfrnal Jugular  vein. 

The  chief  ptmils  in  the  dilfei-ential  diagnosis  belween  varicose  aneu- 
rism and  ancurismal  varix  am  the  presence  of  a  tumor  and  the  i>eculiar 
aneurisnial  hrnil  and  tremor,  whicli  conditions  exist  in  the  former. 

In  both  varieties  of  this  disease  the  veius  become  greatly  distended 
and  l^ntuouH,  and  pulsate  fumhly  wUh  ea<;h  contniction  (»f  the  heart, 
while  the  pulaatioii  in  the  artery  beyond  the  lesion  is  perceptibly  dimin- 
ished. 

In  the  ti-eatment  of  varicose  aneurism,  compression  of  the  arteiy  should 
l>e  employed  on  both  sides  of  the  tumor,  while  direct  pressure  should  Ik? 
made  upon  the  sjn?,  lM*twecn  the  twii  vi^ssels.  When,  from  the  locnti(m 
of  the  lesion,  this  mctluMi  is  nf)t  fen.sible,  or  when,  after  a  faithful  tri.'il. 
it  has  failed  to  produce  a  consolidation  of  the  aneurism,  the  ligature  will 
hv  nNpiired.  Catgut  should  be  used,  one  thread  Iwing  passed  around  the 
aitery  just  abo\*e,  and  another  just  below  the  tumor.  AVlien  so  situated 
that  (be  vein  involved  in  the  lesion  is  not  necessary  to  the  integrity  of  the 
jKirt,  as  in  the  f<irearm,  this  may  also  be  secured  on  the  distal  side  of  the 
foramen  of  communication. 
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Operative  interference  in  (^asea  of  aneuriumtd  vartx  is  not  so  fre- 
quently indicated  aa  in  earfcuxe  aneurism^  owing  to  the  comparatively 
»\nw  pnigresa  of  the  diseaae.  Exj^ericnre  has  shown  thai  ilelij^lion  of  the 
affected  artery  is  far  more  danpei-ous  in  this  condition  tlian  in  tlie  indirect 
variety.  Fatal  secondary  htenioiThaj^e  is  recorded  in  a  number  of  in- 
Rtances,  while  in  othei-s  gangrene  iius  i-esiilted  from  rloaure  of  the  artery. 
Cfimpression  should  lie  employtHl  a.s  in  the  tmalment  of  tlie  fnmi  just 
considered.  When  the  lesion  is  sitnate<l  in  the  vessels  of  an  extremity 
mnch  comfort  may  be  ae<ured  by  the  employment  of  an  elastic  bandage 
or  stockinc:,  a«  in  the  treatment  of  venotia  varix.  As  a  last  resort,  ampu- 
tation may  t>«>!  jiracticed. 

Th^  Atif/ior'jt  Caxe  of  Ti^Jignfhn  of  the  LtJ^.  SuM/tririn  aiu7  hf-ft 
Common  Vnrndd  Arteries.* — In  Keliniary,  1889,  under  cldtirnforiii  n;ii-- 
cosis,  I  tie<i  with  catgut  ligatures  the  left  common  carotid  and  left  sub- 
clavian artery  (third  division)  for  the  cure  of  aneurism  of  ihe  Transverse 
arch.  The  jiatient.  male,  forty-eight 
years  old,  had  wyphilis  seventeea  years 
liefore,  had  neglected  tntatmintl,  and 
syphilitic  arteritis  ensned.  Symptoms 
of  aneurism  appeai-e+l  about  two  years 
before  date  of  operalion.  The  iodides 
had  been  faithfully  triwl,  but  the  symp- 
toms of  pressure  by  the  tumor  increased, 
and  the  operation  was  done  as  a  last 
resort.  He  died  seventy-two  hours  later 
from  suppression  of  urine  and  aspbyKia, 
due  to  syphilitic  gummata,  involving 
chiefly  the  right  lung,  which  was  almost 
entirely  solidifie^l.  Commenring  with 
the  origin  of  the  left  carotid  and  ex- 
tending beyond  that  of  the  left  subclav- 
um  was  situated  a  siiherical  uneuriam 
atM)Ut  three  inches  in  diameter  filled 
with  firm  clot  almost  wholly  organized. 
It  pi-essed  heavily  on  the  tnicheji  iiml 
flfiso])hagusand  (he  left  recurrent  laryn- 
gi'al  nerve.  Ir  extended  from  the  sev- 
enth cervical  to  the  seond  dorsal  vertebra  (Fig.  27flA).  This  aneurism 
was  practically  cured,  and  the  organized  clot  had  without  doubt  resulted 
Irom  the  medical  and  exiK*clant  treatment.  The  smaller  proportion  of 
softer  and  recent  clot  was  produced  by  the  ligaturt!. 


\ 


\ 


Fio.  BTt  A.— Tlw  mithor'a  <sm  of  deliea^c-n 
vi  tbe  loll  carotid  nud  left  >ubcUv(ati  «r- 
U-riifl  for  aitfiirifiii  of  ibe  tnmftvrree  jxii^ 
tioii  at  l)ia  «rdi. 


•  A  recent  and  mcoeMfnl  cw«j  of  (loliftutiun  of  Uk-  riehl  connnoo  carotid  ami  sabclnviuo 
arterle!*  for  uociirlau  of  tliu  ori-li  li"  reported  by  Dr.  F.  T.  Meriwether,  at  jUh^ville,  N,  C, 
in  "  AutalB  of  Snrgorjr,"  Ma;.  IsSff. 
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in  the  same  mnnner.  As  soon  na  the  wnll  of  the  artprv  is  exposed  the 
shuqi-point^  inKtrtiment.s  should  be  laid  aside.  A  dull-pointe<l  aneii- 
risra-needJe  (Pig.  63),  or  a  flexible  silver  probe,  should  now  be  jiasaed 
between  the  sheath  and  the  vessel,  and  oarrJed  carefully  anmnd  the 
artery,  keejiing  ihe  jxnnt.  close  to  the  wall  of  the  ves.m*l,  Wlien  n  nerve 
or  vein  is  in  close  relation,  the  instninient  should  be  introdnce<l  on  the 
side  nearest  these,  thus  insuring  (heir  esehision.  The  dull-pointed 
prolH',  bent  tu  the  projier  curve,  may  Imj  useil  (o  great  advnntiijre  in 
almost  all  ai>enitions  upon  the  arteries.  After  the  point  is  carried 
around  the  vessel  and  brought  up  out  of  the  sheath,  the  ligature  may  be 
tied  over  the  slight  bulbous  expansion  of  this  instrument,  which,  when 
withdrawn,  leaves  the  ligature  around  the  vessel.  The  force  em|ih)yed 
should  bi'  sulHcient  to  mxilude  the  vessel,  yet  not  enough  to  inflict  unne- 
cessary violence  uiM>n  its  walls.  The  ends  of  the  string  shouhl  1m?  cut 
off  for  one  fourth  to  one  half  of  an  inch  from  the  knot,  and  the  wound 
closed  for  a  permanent  dressing. 

Ligation  of  the  Innomiiuite  Art*^y— Anatomy. — The  arteria-innovif- 
nata  is  deriveii  from  the  trunsverse  segment  of  the  arch  of  the  aorta, 
immediately  in  front  of  the  trachea,  just  behind  the  middle  of  the  ster- 
num, at  a  level  varying  from  one  half  to  one  and  a  hall  inches  below  Ihe 
upper  margin  of  the  numubrium. 

From  this  origin  it  travels  obliquely  u]>ward,  backward,  and  to  the 
right  (rroRsing  the  trachea  from  its  center),  and  bifurcates,  near  the 
up|>er  margin  of  the  clavicle,  between  the  sternal  and  clavicular  origins 
of  the  $temo-maxt^iideui  into  the  carotid  and  subclavian  arteries,  the 
fii-st  of  these  coming  from  its  anterior  asjiect,  the  last  a  direct  continu- 
ation <jf  the  arc/t  of  the  inmrmimite.  The  innominata  in  rare  instances 
originates  to  the  left  of  the  trachea ;  more  frwjuently  it  is  given  off  be- 
fore it  reaches  the  windpipe.  As  a  rule,  it  is  longer  in  females  than 
in  males. 

In  twenty-eight  cases  in  which  I  measured  the  distance  of  the  origin 
of  the  innominate  fnjm  the  commencement  of  the  aorta,  tlie  average 
was  three  inches  and  a  half.  In  thirty-seven  measun'ments  made  to 
determine  the  length  of  Ihe  innominate  artery,  the  average  was  one  inch 
and  a  half,  Ihe  shortest  specimens  being  three  fourths  and  the  longest 
two  inches. 

Operiitimi.'~W\sv>  a  firm  cushion  crosswise  beneath  tte  shoulder- 
blades,  so  that  the  h(?ad  will  fall  well  baek,  and  thus  draw  the  artery 
npwnrd.  Have  an  assistant  draw  the  arm  and  shoulder  of  the  right  side 
forcibly  downward,  while  the  chin  is  elevated  and  the  face  turned  slightly 
to  the  ieft. 

With  the  i«itient  ctmipletely  anwstlieti7>*d.  and  every  arrangement 
made  for  exjiedition,  make,  from  the  center  of  Ihe  interclavicular  notch, 
an  incision  alHuit  three  inches  in  extent  along  the  clavicle.  A  second 
incision,  commencing  at  the  inner  border  of  the  sterno-mastoldeus.  about 
two  ini'lies  and  a  half  above  the  clavicle,  is  made  to  unite  with  the  first 
incision  at  the  middle  of  the  intercbivicular  notch.  Dissect  the  flap  np- 
vard  until  the  stemo-mastoid  muscle  is  exiKJsed,  the  sternal  and  two 
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ori^fins  of  the  stemo-hyoid  and  giemo-thyrold  mnscl&B  ■ft-ill  lie  rearlietl, 
and,  when  these  are  divided  carefully  upon  the  director,  the  right  carotid 
will  be  seen  near  the  center  of  the  wound.  Following  this  down,  tho 
arteria  innominata  will  be  found  just  behind  the  «/erHo-f/ac/cw?«/'ar(iru- 
lution  (Fig.  279).  lieing  exiK>st;d  with  the  sra]iH?l-handle,  or  any  dry  dis- 
sector n<it  likely  to  wound  the  vessel,  theaneurism-ne^xileshifuld  l»e  jmssed 
from  right  to  left  behind  the  artery,  care  being  taken  to  avoid  wounding 
the  right  vena  inttmninnla  and  the  piieumogastrir  nrrKe^  or  pnncttjring 
iho  pleura,  in  which  the  artery  is  parUy  imbedded.  It  is  well  to  bear  in 
mind  that  the  left  innominate  vein  crosses  this  artery,  although  tisually 
very  low  down.  When  the  aorta  is  situated  tow  in  the  thorax,  it  may  be 
necessary  to  remove  the  stomal  end  of  the  clavicle  and  a  segment  of  the 
Mternum,  ni^  was  dune  !)y  (^loopor,  of  San  Kninri.sco,  in  Iwii  iustaiices. 

An  element  of  danger  in  tliis  oiwratinn  is  the  origin  of  im  nbnomial 
branch  from  the  innominate.  In  the  cases  of  Lizars  and  V.  Matt  this 
anomaly  existed,  and  death  waa  caused  by  hmnorrhafif  at  the.  seat  of 
ih^  ihjntnre.  In  ihirly-f<tur  consecutive  subjects  winch  I  examined  as  to 
this  feature,  I  fonnd  an  abnormal  branch  to  be  derived  from  the  innomi- 
nate in  five.  When  the  necessity  for  occlusion  of  the  arteria  inuomiiiata 
arises,  and  the  conditions  are  such  as  to  permit  it,  the  following  melhiKl 
should  be  followed:  The  right  common  carotid  should  firat  be  tied,  one 
inch  above  it.s  nrigin.  Hy  a  careful  dissei-tiim  tlie  first  division  of  the 
subclavian  and  its  branches  should  then  be  exprtsod,  drawing  the  Internal 
jugular  to  the  outer  side  nntU  the  vertebral  is  secured.  Avoiding  the 
phrenic  nerve,  as  it  descends  to  the  inner  side  of  the  scalenus  anticus.  the 
internal  mammary  and  branches  of  the  thyroid  axis  should  be  secured, 
and  finally  u  ligature  of  hirge,  smooth  c:itgut,  or  preiiareil  nene  placed 
around  the  subclavian  artery,  about  the  middle  of  its  first  portion.  A 
careful  study  of  the  anatomy  and  sui^ry  of  this  region  leads  me  to  con* 
cliule  tlmt  this  ])riHH*duiv^  though  difficult  of  execution,  offers  a  bettor 
prospect  of  success  than  dclignrion  of  the  larger  and  primitive  trunk, 
nearer  the  heart. 

In  the  operation  and  after- treatment  of  the  wound  the  most  careful 
antisepsis  should  be  practiced,  and  perfect  drainage  maintained. 

Ligation  of  the.  Common  Carotid  Arteries  and  the  lut^rnat  JiiffiilaT 
Vein—Anainmp. — In  one  hundred  and  twenty  dissections  I  found  (he 
common  carotid  artery  to  bifurcate  on  a  level  with  the  notch  between  the 
two  iil.T  of  (h«'  thyroid  cartilage  in  one  hundred  and  sixteen.  Tlie  aiioniii^ 
liesof  this  vessel  are  s<j  rare  that  they  <lo  not  des4.'rve  mention  in  this  work. 

Operation. — A  firm  cushion  should  be  placed  under  the  shonlders  and 
lower  part  of  the  neck,  with  the  chin  elevated,  and  the  face  tuiiied  in 
the  direction  away  from  the  side  ui>on  which  the  oi)eration  is  to  be  j^r- 
formed.  A  line  extending  from  the  tragus  of  the  ear  to  the  stemo-cla- 
viculnr  artirulatiim  will  cover,  and  be  psinillel  with,  the  intfrnal  and 
common  carotid  arteries  in  their  surgicjil  length.  This  lino  will  .strike 
the  center  of  bifurcation  of  the  primitive  carotid  almost  invariably  on  a 
level  with  the  upiier  bonier  of  the  thyroid  cartilage,  and  the  anterior  edge 
of  the  sterno-masioidi-iis  from  one  inch  and  a  quarter  to  <me  and  a  half 
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and  with  tbis  the  thin  pl<ityftma  viyoi(i<'«y  itoTne  filaments  of  the  super- 
Jiriaiix  cofli  nerve,  t»f  no  importflnrp.  and  Home  small  veins  passing  from 
the  anfen'or,  either  to  the  infcrndl  or  fxtenntl  jugular  ttehts.  About 
the  L'Bnler  of  the  wound  the  edgi»  of  the  mafttoideiix  will  Ivo  seen,  and 
Iwlow  this  (usually)  the  anterior  (►elly  of  the  oino-kyoitleu^  (Fig.  280, 
lower  hnlft.  The  shenth  of  the  carofUl  and  juffuiar  vein  is  now  exposed, 
often  crossed  by  the  Unjroid  veins,  and  the  cermcnlU  de»crnden«  wtery. 
the  dfsreriden^  n^ni  nen-e  almost  invariably  lying  upon  the  center  of  the 
sheath,  Iwijig  parallel  with  the  axis  of  tho  vommon  and  inttrr/uil  carotids. 
In  two  instances  I  Imve  st^en  the  superior  Utyrold  artery  turn  directly 
down,  in  front  of  the  common  trunk,  for  au  inch  or  mttre,  and  then  tnm 
abruptly  inward  to  he  distributed  to  the  thyroid  iMwly.  Under  such  ab- 
normal conditions  thisvessel  would  prolmbly  be  divided.  The  communi- 
cans  fionf  is  occasionally  found  crossing  the  sheiith  from  without  inward, 
to  anastomose  with  the  descendeiu.  These  nerves  will  l>e  druwn  to  the 
outer  or  inner  side  of  the  wound,  as  is  most  convenient.  The  sheath 
should  be  ojH'Ueil  on  its  trnrhftil  Hide,  as  far  aa  jKissible  from  the  jutpi- 
lar  vein^  and  the  needle  pnsaed  from  withont  inward,  being  kept  close  to 
the  artery  in  order  to  avoid  wounding  the  rein  or  including  the  pnewmo- 
ffiijdric  t»r  si/mpatketic  nertes.  Tlie  sheath  should  be  well  opened,  and 
the  artery  clearly  exinwed,  so  that  the  newlle  may  be  manipidated  with 
mc*eof  certainty  and  less  danger  from  these  loo  common  and  unfortu- 
nate accidents.  In  several  instances  the  artery  has  been  transfixed ;  the 
jiignlnr  luis  l>een  wouuded ;  the  jnieumoijasiric  or  sympathelic  nen'es 
include<l  in  the  ligiilun?,  for  wani  of  pn-cision  in  sepamting  tlie  artery 
from  the  vein.  Certainly  the  danger  of  idough  in  the  artery  is  not  so 
great  as  the  danwei-s  alxive  enumerated.  Just  as  the  needle  is  being  in- 
troduced, pressure  above  upon  the  vein  would  empty  it  of  blood,  and  of 
course  diminish  the  danger  of  wounding  it. 

The  opei-arion  of  tying  the  canttid,  ju.st  beloiv  or  bi^hind  the  omo  hyoid, 
is  pnicticnlly  the  stime  as  that  just  describetl  (Fig.  t28(>). 

In  onier  to  si'cun^  this  vessel  at  the  root  of  the  neck,  an  incision  should 
be  made  in  the  carotid  line,  f^xte^ding  from  the  stenio-i'laviriihit-  articu- 
lation upward  a  distance  of  three  or  four  inches,  and  between  the  two 
heads  of  oriuin  of  the  stemo-mastoid  muscle.  This  will  divide  the  integu- 
ment, superlici:d  fascia,  platysnia,  and  deep  fascia,  and  some  descending 
superficial  nerves.  The  libera  of  the  sterno- mastoid  may  be  separated 
and  held  fo  eitliiT  side  by  retrjirt<»rs.  Immediately  beneitlh  it  will  lie 
found  the  anterior  jugular  vein,  and  S4ime  small  l>runches  emptying  into 
it.  If  not  easily  displaced,  they  should  be  secured  with  a  double  liga- 
ture, and  divided  l)erwc<'n  the  threads.  The  fibers  of  the  sternohyoid  or 
atemo-lhyroid  muscles  should  next  lie  divided  on  a  grooved  director, 
and  turned  aside  or  sejiarated  in  the  line  of  the  artery.  The  vessel  will 
be  seen  deeply  situated  in  the  line  already  given.  The  ligature  should 
lie  possetl  from  the  outer  side.  Or  an  L-ahaped  incision,  similar  to  that 
made  for  delipition  of  the  umouiinate  (Pig.  279),  may  be  made,  and 
the  carotid  found  by  st^jmrnting  the  sternal  lenchm  of  the  mnstoiileua 
mnscle  and  turning  this  outward.      For  the  left  carotid  see  Fig.  381. 
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sliould  be  psissed  aronnd  the  art«ry,  from  the  outer  toward  the  inoer 
aide. 

In  the  *'Prizt^  Essay"  of  the  Amerirau  MtMlit-al  AsM>ciati<>n  for  1878  I 
collected  histories  of  78i>  rases  in  which  the  common  carotid  arteiy  had 
been  Hwl  for  all  causes,  of  which  323,  or  41  per  cent,  died.  An  analysis 
of  thes*>  cases  is  imi)ossiblt'  Imr*-.  I  do  not  helieve  that  tlu^  death-rato 
will  ever  itgain  rttach  this  alarming  fignrt;.  The  intnxluction  of  animal 
ligatures  and  antisepsis  have  already  greatly  diminished  the  death-rate 
in  oiM?rations  upon  the  arteries. 


^^' 


Flo.  seit.— Ilnriinntal  v!«(itin  mI  Ihc  lei'i'l  of  tho  MtveoUi  i-crricnl  vertebra,  1, 1,  Tlic  t\^\t\  wiiJ  kH  wun- 
mnn  oarcitld  srlcrioo  lUid  ihc  inlFrual  ja^Ur  voins.  y,  Ttic  riifht  uiid  kft  vcflcbnl  arlt^ritr*  am)  vdna>. 
Otivntlv  between  tbr  ri.-n^bnil  an>l  mrottd  ArU-ri<»  t>  k-lii  the  n^mpiithc'.tc  nurrr  dnd  Ihc  inftrkir 
tli.vrold  artery  aii<l  ■omu  oi  lu  brsn^^luu.  The  priu4uno),'>Mrl«  orrrea  uc  wen  btlvceii  uul  all^it^ 
poatarior  %o  Ui«  iatsnit  JusnUr  Tiins  nnd  tin.  couimnn  raivii<l».  8,  TrscliwL  I,  (Esffpbaiftu.  6. 
Tnui»ver«a]w  colli  «rt*rT  loa  vvitw  *t»i  An*wn'\\na  bniuuhco  of  tliu  nubckfiaa  artviy.  ^  Conl*  m 
brachial  plfexna,    7,  T,  Ekt«fu>I  JtuuW  ivXtv.    t  AiIit  Bnuue.) 

Thirty-four  cases  are  on  record  in  which  both  trunks  were  tied,  of 
which  twenty-tive  recovered.* 

hiifotioit  of  the  IiUernal  Carotid  Artery — Anatomy. — This  vessel  is 
a  riirei-t  continuation  of  the  common  trunk,  and,  while  straight  in  il.s 
lower  portion,  it  I)econH^s  slif^hlly  t^nrtuniis  as  it  approaches  the  caixitid 
canal.  An  abnomml  branch  was  found  to  be  derived  from  its  first  poriion 
in  seven  of  one  hundreil  and  twenty  dissections. 

Opera timi.—'Vhf'  IR)sition  is  the  same  as  for  tying  the  common  trunk. 

*  Op.  eie.    B«e  nim  Tlie^er'ci  cue,  "CcntrolliUtl  ffir  Ch1rargi«,"  Ko.  26,  ISM. 
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theee  veins.  The  descendens-v/mi  nerve  will  be  seen  mnnicg  along  the 
artery,  the  hypoglossal  ci-ossing  it  about  one  inch  from  the  bifuroa- 
don.     The  vessel  l)eing  ex]K)S(Hl,  the  neetlte  Is  intrwluoed  oil  tlie  out- 


Fiu.  8)j$.— R«latii>noftbo\'«iiu  to  the  carattds,    (LUbelse-) 

er  side,  avoiding  the  jugutat  rein  and  pneumogaHric  nerve  exter- 
nally, the  extemai  carotid  iutemully.  iind  the  hypogJotfxal  nerve  pu- 
perticially.  The  pkaryngrn  ant^ndf^im  is  in  intimate  relation  to  the 
internal  carotid,  running  paiullel  with  it  on  ita  inner  a8i>ect.  Occa- 
sionally the  first  cenical  ganglion  of  the  Hymputhetlc-  extends  aa  low 
iiK  this  point.  It  will  be  avoided  by  ktu^ping  tlie  needle  close  to  the 
artery. 

The  internal  carotid  artery  has  been  tied  nineteen  times,  with  twelve 
recoveries.*  In  six  of  the  fatal  cases  the  common  trunk  had  l)een  pre- 
viously and  inelTectually  secured,  and  in  the  remaining  cas*;  1  tied  the 
(tommon,  external,  and  interniU  ranitids,  in  removing  an  imnH^nse  tumor 
which  involved  these  vessels.  The  patient  died  from  shock  in  eighteen 
hours. 

JAgation  of  the  External  Carotid  Artery. — Prom  the  extensive  di». 
tribution  of  its  branches  to  the  exposed  portions  of  the  neck  and  face, 
the  external  carotid  artery  demands  a  more  careful  consideration  than 
any  single  vessel  of  the  hunuia  body. 


*  Op.eit. 
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Anatomy. — Leaving  the  common  trunk  at  the  upper  border  of  the 
thj/ioid  cartilfiffe,  well  forward  of  the  aTiteri(»r  border  of  the  sierno- 
mastoid  mu&rle.  this  vessel  nrrhes  forwai-rl  and  upward  (its  concavity 
locfkiug  towaixl  thy  lobule  of  the  ear)  until,  on  an  average  of  '92  inch 
above  the  bifurcation,  after  giving  off  the /acial  branch,  it  turns  ob- 
liquely upward  and  Iwckward  to  a  jxiint  (»ppoflite  the  insertion  of  the 
external  pterygoid  muscle  into  the  neck  of  the  condyle  of  the  lower 
ja\v,  where  it  terminates  by  dividing  into  the  temporal  and  interrud 
maxlUary  arteries. 

Eight  regular  branches  belong  to  this  vessel  (though  some  anatomists, 
among  wliom  are  Hyrtl,  WUson,  and  RichardHoa,  descrilw  nine).  Ou 
its  anterior  aspet-^t  aris*e  from  below,  ui>ward,  tlie  Ihyroidea  futperioTy 
lingunlis,  majnllaris  externa,  aud  maj-illan's  interna.  On  its  poste- 
rior and  internal  aspiK-t  the  phari/nf/ea  asvcndvnSf  and  poateiiorly  the 
occipitalis^  auriciUariSy  and  tempo-ralis. 


ADUrior  bunporal. 


PowMrior  Uniwnl'' 


—  Tnuuvtuw  fiwiUl. 


'a.  MX 


— *  Intoraal  luiillaij. 


Aarioutar.- 


Oodi>iUl. 


1^9) 


•--  Parotid  WiKhoi. 
"  AaoeadinK  pAlfttino, 


5Ufiio-lilutr>!d 


.M} 


•OX' 


.sax 


/ 


y-UyiAd  braaehMi 


-  8ii|ieriar  ih^nnd. 
-  DaMgndng  Mrricki. 


fio.  89fl.— The  exunal  cancid  «Bd  iM  brmodw*.    The  »v«n|t«  arruii{«imnt  otomt  httadnd  and  ivan^-oa* 

diawNtloiw  by  Um  a«;bor.     (Llfc  iltv.} 


The  usual  aiTaugement  of  these  branchea  is  wen  in  Kig.  236,  which 
is  the  average  of  one  hundred  and  twenty-one  dlssertions.  Abnor- 
mal deviations  from  this  relation  of  the  branches  to  the  parent  trunk 


246 


A  TEXT-BOOK  ON  STJROKRT. 


types  nf    these 
of  the  veins  to 


may  be   seen   In 
these  arteries  are 


Figs.    387 
shown  in 


itcn'.ur  (JccaaionaUy,  and 
and  288.  The  relHtions 
Big.  38S. 

Operafion. — The  external  carotid  may  he  tied  in  the  majority  of  cases 
at  two  points,  vfa.,  between  the  cirigins  of  the  thyroid^a  superior  and 
UngualU^  about  one  quarter  of  an  inch  abore  the  septum  of  bifurcation 
(see  Fig.  386),  or  belweeu  the  origins  of  the  maxiUaris  externa  and  auri- 
pularig,  about  t>ne  inrh  and  a  half  above  the  thtfroid  oartilage.  At  the 
lower  point  of  election  tlie  operation  in  the  snmc  as  for  ligature  of  the 
internal  carotid  on  the  same  plane,  excejit  that  the  e-rlernal  carotid,  is 
usually  from  one  quarter  to  one  half  inch  nearer  the  median  line  than  the 
internal. 

Notwithstanding  that  the  analysis  of  one  hundred  and  twenty-one 
consecutive  dissections  has  convinced  me  of  the  propriety  of  ligaturing 


Fia.  tn.— UniMiMl  »rn>[u[euiciit  of  tbe  bnncliea  of  the  external  ofotld.  1.  Tbc  Un^iul  snd  fnebl  rW)m  t> 
eoatmco  oritfin.  it,  Tlio  lincukl  And  Awial  aii|icrtur  llijiuid  trtna  a  oonuDoa  arij^D.  %,  CloM  NUIion  ol 
flnt  tf*  bnnctiu  to  caclt  otW. 

this  vessel,  and  that  the  history  of  the  cases  in  which  it  has  been  tied 
shows  a  rate  of  mortality  far  below  that  of  ligature  of  the  common  carotid., 
yet  the  proximity  of  large  ami  ituiMUtant  Imiiiehes  to  each  other,  or  to 
(he  bifurcation  of  the  ntmmo/t  rarotid  in  many  instanres.  makes  it  of  thfl 
utmast  importance  that  the  surgeon  should  proceed  with  grejit  care  Jind 
discredom     Tbe  wound  should  be  thoroughly  cleansed,  and  the  vessel 


UGATION  OF  AUTKKIES. 


247 


examined  with  »criLj>uluua  care  aboie  and  below  the  ligature,  and  any 
(x^llateral  branch  or  branches  within  lesa  than  one  quarter  of  an  inch 
sliould  be  also  Bwuretl. 

Should  the  artery  be  found  to  be  normal  (as  in  Fig.  286),  I  would 
place  the  ligature  nearer  the  Hiiffuatix  flian  the  bifun»:tiou,  and  tie  this 
vessel  sepamtely.  If  (aa  in  Fig.  287,  3)  a  rare  form  shoidd  exist,  I 
would  liuature  close  to  tliese  branches,  and  tie  each  of  them  in  it^  turn. 
This  same  conservative  rnle  must  apply  to  every  case. 

The  operation  at  or  above  the  posterior  belly  of  the  dipastric  is  com- 
panitively  euifer,  and  \s  applicable  t<i  all  lesiooH  above  this  point,  The 
inci»i<m  nhould  extend  fn>ni  the  Inbnle  of  the  ear  along  the  mmiiB  of  the 
jaw,  down  to  the  level  of  the  thyroid  cartilage.  Cntting  thi*ough  the 
BuperUcial  struct  iireH.  the  artery  will  be  found  just  behind  the  poHterior 
belly  of  the  digastric  muscle. 

Above  this  level — that  is,  after  the  artery 
enters  the  ]>arotid  gland— it  is  so  silnated  that 
it  should  not  be  cut  dowu  upon.  The  iu(!iM)(m 
would  involve  X\xe  faciaf,  7ttirre,  rausing  paral- 
ysis of  tlie  musrle.'*  of  expre.ssion.  In  malig- 
nant disease  of  the  pan.)tid,  where  this  gland 
is  removed,  the  vessel  may  as  well  be  secui-ed 
here  as  not,  since  the  operation  itself  usually 
destroys  Om  facial  nerve. 

It  is  a  remarkable  fact  that,  notwithstanding 
the  close  pniximity  of  tlie  branches  of  the  ca- 
rotid., in  a  number  <»f  instances  in  which  it  hai 
been  ligatured  without  the  precaution  of  secur- 
ing immediate  collateral  branches,  there  has  not 
followetl  secondary  bfemorrbage.  No  explana- 
tion of  this  fiict  has  ajipeared  so  deHnite  an  the 
otie  given  by  Prof.  H.  B.  Sands,  "which  takes 
into  account  the  remarkable  reparative  power 
of  the  tissues  snrnumding  this  vessel.  Sujipu- 
ration  is  extremely  rare,  the  wounded  tissues 
stK>n  liecome  consolidated  by  plastic  material, 
and  [*ec()ndaiy  luemorrhage  is  prevented  by 
changes  occurring  otdnide  of,  as  much  as  by 
ehanges  taking  place  wiikijiy  the  ves.sel  liga- 
tured." 

On  account  of  the  importance  of  maintaining 
the  integrity  of  the  circulation  to  the  brain, 
ligation  of  the  common  carotid,  for  a  lesion  in 
the  distribution  of  the  external  carotid,  should 
never  be  performed  when  n  sufficient  distance 

remains  between  the  lesion  and  the  bifurcation  of  the  common  trunk  to 
allow  of  the  applicati(m  of  the  ligature.  I  have  the  histories  of  ninety- 
three  ca.'tes  of  ligature  of  the  external  carotid,  in  .sixty-nine  of  wliich  this 
vessel  alone  'vas  tied.    Of  these  sixty-nine  ca-ses  only  three  died,  while 
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the  death-rate  after  ligatnre  of  the  common  trunk,  for  the  same  period, 
was  41  per  cent. 

Ligation  qf  (he  Superior  Thj/roid  Artery— Anatomy. — This  branch 
was  present  in  ever>'  iustauce  iu  oae  hundred  and  twenty-one  liissec- 
tionn.  It  nrifdnafe<l  ulmo-st  iuvuHuMy  on  a  level  with  the  thyroid 
noteh.  Tn  one  of  twenty-five  cases  it  will  be  found  to  liave  a  com- 
niau  origin  with  the  Ungual,  oi-  the  lingual  and  fai^ial.  See  Fig. 
287,  1,  a. 

0/x?r/7//off.— With  the  neck  in  the  sunrical  position,  L  «.,  with  the 
head  thrown  back  and  the  face  turned  to  the  opposite  side,  make  an  in- 
cision two  inchea  long,  ])araUel  with,  and  one  fourth  of  an  inch  in  front 
of,  the  CfiTatid  line.  The  center  of  this  incision  must  bf  n»  a  h^vel  with 
the  thyroid  notch.  ImniwLiutely  btmeuth  the  Mkin  and  pUUyftma  m//oif/t.s 
will  be  seen  the  thyroiri^  Unffualt  hyoid^  and  other  veins,  wliich  may 
assume  either  of  the  forma  or  relations  shown  In  Fip.  96n.  A,  B,  being 
mtwt  aimmon.  Tliea*;  twin;;  tied  and  dii'idcd,  the  artery  will  be  found 
opposite  the  point  above  indicated. 

The  thyro-hyoid  nerve  will  occasionally  be  seen  imssing  across  this 
artery,  ultliough  usually  nearer  the  median  line.  The  external  laryngeal 
paases  beneath  it. 

Ligation  of  the  JJnynal  Art efy-— Anatomy. — From  its  origin,  usn- 
ally  opposite  the  comu  of  the  liy<iid  bone,  it  ascends  obliquely  U]>ward 
and  inward,  and  is  8upei*tlcial  until  it  i^asses  underneath  the  stylo- 
hyoift-etts  and  diyaHricus  (posterior  belly),  and  then  more  deeply  beldnd 
the  kyo-glossus. 

In  two  of  one  hundrtrd  and  tMenty-<me  ca^jes  it  originated  in  common 
with  the  sui)erioi-  thyroid,  and  in  two  other  instances  with  this  vessel  and 
the  facial.  In  thirty-one  of  one  hundred  and  twenty  one  cases  it  arose 
fioni  a  trunk  eoiiimon  to  it  and  the  fiicial,  l>eing  abnormally  associated  in 
one  in  every  three  and  a  half  dissections. 

Operatimi. — TIm-!  linyHal  orftTy  niny  be  secnred  either  below  tlie 
digjistric  or  ab<)ve  this  point,  where  it  jvjsses  beneath  the  hyo-glosstts. 

For  the  low  operatlnn  make  an  Incision  as  in  the  cai<e  of  the  8uperif>r 
thyroid,  except  thai  its  center  should  be  o/tpoti/e  the  ok  hyoides.  The 
artery  will  be  found  in  the  linyual  triangle,  boundwl  posteriorly  by  the 
external  carotid,  above  by  the  digafitric  muBcIe,  below  by  the  os  hyoides. 
The  middle  conxtrietor  mnsele  is  behind  it;  the  phitysma  myoid^as  in 
front,  and  under  this  the  veins  above  noted.  The  hypogloBsal  nerve  ia 
usually  jvJtt  af/ftee  it  as  it  crosscj^  the  carotid,  while  the  thyro-hyoid 
brancli  of  this  nerve  crosses  the  artery  on  its  way  to  the  muscle  it 
supplies. 

The  high  operation  is  one  of  considerable  difficully.  The  face  should 
bo  well  turned  to  the  opjxrsitf  ^iide,  the  ehin  eli'vat^nl,  and  held  per- 
fectly immovable.  Heginning  immediately  over  the  os  hyoides,  near  the 
nte^lian  line  of  the  nc(0(,  an  incision  is  made  outward,  and  parallel  with 
this  Iwne  as  far  as  the  great  roniu,  «'here  it  is  cuned  upward  to  the 
angle  of  the  jaw  iFlg.  389).  This  crescenlic  flap  is  turned  np,  and  with 
it  the  sub-maxillary  gland,  in  a  groove  on  the  under  surface  of  which 
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sal  nenx',  winch  runs  parallel  with  and  above  the  arterj-.  T^epre*?  th« 
IKMlerior  Iwlly  (if  the  digastric,  insert  a  direc-tur  beneath  the  posterior 
fibers  of  the  hyo-glossiiM,  and  divide  these.  The  artery  will  be  found 
jusl.  Iwnewlh  this  musde,  rusting  upon  thv  middle  couHtrictor  of  the 
pharynx. 

The  lijjaiion  of  tliis  artery  is  fretiucntly  practiced  preliminarj'  to  px- 
cision  of  the  tungiio  for  malignant  disease*,  and  oceaBlonally  lo  arrest 
hemorrhage. 

Ligation  of  the  Pacini  Artery — Anatomy.— TYiQ  facial  artery  was 
prr'si'nt  in  one  hundred  and  twenty  of  one  hundred  and  twenty -one  dis- 
sections. In  tilt!  iuKtuucti  in  whii;h  it  was  niiK.sing  its  facial  (liistiibutiou 
was  tjikcn  by  the  traiurrertte  /amal  fnmi  the  teinpoTal,  and  its  cervical 
liy  branches  from  the  linffiial  and  tlie  ea^ttfrwil  carotid.  Its  iirijrin  is 
nsiially  about  one  fourth  of  an  inch  al>ove  the  linffual.  It  is  thcf  long- 
est branch  of  xXxg  exf-eruxil  carotid.  In  thirty-one  of  one  hundred  and 
twenty  cases  it  arose  in  common  with  the  lingual,  and  in  two  in- 
stances it  was  from  a  trunk  in  common  with  this  artery  and  the  supe- 
rior tkproid. 

Oprration. — In  its  cervical  distribution  this  vessel  wiil  n*(pitre  to  Im 
tied  at  or  near  its  origin  from  tXxa  c<irr>itff.  'Vhf  ineisiun  along  the  axis 
of  the  carotid,  as  given  before,  with  its  center  a  quarter  of  an  inch  above 
the  hyoid  bone,  will  lend  to  the  facial.  The  pnsteriur  t>elly  of  Ibvdit/ftg- 
tricvx  will  be  found  with  Its  center  usually  above  the  origin,  hut  soon 
cnKtsing  the  artery.  The  ninth  nerve  is  just  below.  For  lesion  of  this 
vessel  in  the  face  it  can  be  readily  secured  as  it  cmsses  th«  inferior 
ma-xilla  in  the  depression  Jit  the  anterior  border  of  the  vta/tseter  (Fig, 
200).  Before  making  the  incision,  which  should  lie  parallel  with  the 
h(triz4)nljd  poriion  of  the  inferior  maxilla,  the  skin  should  be  well 
pulle<l  up  fnmi  the  neck,  so  that^  after  healing,  .the  clentrix  will  fall  be- 
low the  jaw. 

lAgotion  of  the  Aneending  Pharyngeal— Aiwtomy. — This  artery 
was  derived  from  the  external  carotid  in  one  hundretl  and  eleven 
of  one  hundred  and  twenty-one  cases,  and  fnmi  the  intt^rnat  ca- 
rotid in  four  others.  It  usually  c<tmes  off  at  n  point  opposite  the 
origin  of  the  tiiigunl^  and  oerasionally  from  the  bifurcation  of  the 
g/rimitice  carotid.  A  pluiryngeal  branch  is  not  unconmimi  fmm  the 
oeeipital. 

Ojirrtd init. —Thn  externnl  rarnftd  must  lie  exiiosed  by  an  incision  the 
center  of  which  is  opposite  the  level  of  the  hyoid  bone.  The  vessel  will 
be  seen  ascending  between,  and  parallel  with,  the  external  and  internxU 
Cfirotids. 

One  fatal  case  is  recorded  from  hinmorrhage  after  a  wound  of  the 
ascending  pharyngeal. 

Ligation  of  the  Occipital  Artery — Anatomy. —Tyie  occipital  was 
prcfteni  in  r>ne  hundreil  and  twenty  of  one  hundred  and  twenty-one  dis- 
sections, and  it  was  found  t()  lie  opposite  the  facial  in  the  majority  of 
cases.  In  the  subject  in  which  it  was  missing,  a  large  branch  from'the 
inferii^r  thyroid  (not  the  ascending  certical)  took  its  distribution.    Not 
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the  cranial  attachment  »f  the  sterno-mn«toid  miiwlu  (Fig.  201).  Fmm 
ODe  half  to  three  fourths  of  nn  inch  behind  the  ma.stoiti  prrirosa  on  in- 
ciflion  about  two  inches  long  slioiiM  lie  miule,  extending  upward  and 
backward.  The  aponeurosis  of  the  sterno-maatoid  nioscle  is  divided  on 
u  director,  and  the  artery  exposed.    The  constant  relation  of  this  vesael 


L\ 


Fi».  Sm.— LlffRtlon  nf  (lie  ocdpital  behhv)  llie  nuulold  procuw  aad  Uiv  rauiiiiDn  lemporal  nrar  Ibo  xjgama, 
■bo  Mtowtog  Um  rcUticma  of  Cho  fturial  Dcrvc  l*>  Ui«  tcnninal  ponJun  ol  \iu!  ■xtatbu)  carotid. 

to  thn  pi-x)oTf.  on  the  under  surface  of  the  miiwtoid  process  will  serve  as  a 
valuable  guide. 

Tlie  common  carotid  has  been  tied  in  several  instances  for  lesuon-s  of 
the  orripifal.     Tins  should  never  be  done. 

Ligation  of  the  Posterior  Auricidor — Anaiomy.~~\u  eleven  of  one 
hondi-ed  and  twenty-one  dissections  this  vessel  arfiae  ti\>\\i  ihe  occipital^ 
and  in  four  it  was  absent.  Its  oii^n  ia  UBuaUy  one  inch  and  four  fifth? 
above  the  thyroid  notch. 
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For  anatomical  n-asons,  in  lesions  of  thia  art«ry  the  exienial  ca- 
rotid should  l»e  tied,  just  above  the  posterior  belly  of  the  di^^uMlric, 
In^tween  its  origin  and  that  of  the  ttfelpifai.  It  niHR  undrr  iIh,'  pii- 
rorid  gland^  is  cn^ssed  by  the  fm-ial  nerve,  and  has  bcneadi  it  the  Mpinal 
occessory. 

Ligation  qf  the  Temporal  and  fn/ernal  yfo.riUary  ArU'rifx—Amit- 
om/A— The  temporal  and  intental  ma-xiUari/  arteries  lH*giu  at  Ihe  ternii- 
niil  bifurt-athm  of  the  rxtfTiial  carotid,  iu  the  sutwlanre  of  the  {Hinitid 
^laad.  at  nn  average  distance  of  two  inchtw  and  nine  tenths  fi*om  the 
thyi-oid  nott'h. 

Opertilion. — The  temporal  artery  may  be  aecnred  by  a  iMTp*»ndira- 
Iw  incision  immediately  in  front  of  the  tragus  of  the  ear,  where  it  crosses 
the  zygoma  saperficiaUy  (Kig.  *i91).  For  lesions  of  tbU  vessel  above  the 
temporal  fossa,  and  often  in  wounds  in  this  ivgion,  the  ligiiture  will 
be  unnecessary,  since  dinnit  compression,  by  means  of  the  kuott^nl 
tHmdage,  will  sulfice.  Wlien  either  this  artery  or  the  iiiternnl  mttxif^ 
fnry  are  wonndet!  in  the  ^ubstaucf^  <tf  tlie  i«ii*of  id  gland,  tin-  rj-frrnat  ra- 
rotid  should  be  tied  at  the  posterior  belly  of  the  dipa^tiic.  The  sjime 
I>roc«'<lwr(^  is  indicated  in  lesions  ot  the  itUern^at-  maxiUari/,  ia  its  dc*'p- 
er  portions. 

Ligation  of  the  Internal  Jugular  Frt'n.— The  iniiraate  relation  of  this 
vein  to  the  iiiiernal  and  common  carotid  arteries  renders  it  accessible  by 
the  same  incisions  laid  down  for  the  ligation  of  the  ai-leries.  The  vein 
is  eimll'fuous  to  the  artery,  and  ia  external  aud  slightly  suiterlicial  to  it. 
On  the  left  side,  at  the  root  c»f  llm  ntick,  the  jiit^ular  comes  more  to  the 
front,  while  on  the  right  side  it  tends  to  the  outer  side. 

The  rules  which  aj^ply  to  the  lig-ation  of  arteries  apply  with  equal 
force  to  the  ligaliou  of  veins.  The  jugrilars  should  l>e  encircled  with  an 
animal  lipitiin\  not  tied  with  a  lateral  loop,  as  has  been  ]n-,icticed.  The 
aneurism-needle  should  be  passed  from  the  inner  side.* 

nie  anteriftr,  external,  and  posterior  jugular,  and  other  veins  of  the 
nork,  do  not  demand  especial  consideration.  When,  iu  operations  in  the 
neck,  it  In^comes  necessary  to  divldi*  them,  a  double  catgut  should  be 
applied,  and  the  vessel  divitled  Iwtwcen  the  two  Jigaturea. 

The  Subclavian  Arterie.t  and  their  Brnnrhfit — Anatomy. — The  rigJU 
sulclan'an,  larger,  shorter,  aud  more  superiicial  at  its  origin  than  the 
left,  is  derived  from  the  innominate  behind  the  origin  of  the  cart»tid, 
alMMit  the  level  of  the  upper  ni.il^inof  the  clavicle  (more  fn^piently  above 
than  Itelow  this  line),  behind  the  interval  iKittvcen  the  two  tendons  of  the 
stemo-masfoideits.  It  is  the  diivct  continuation  backward,  upward,  and 
oulwnnl  of  the  arch  i^ the  innominate,  and  is  coniinuous  with  ihe  axil- 
lary artery,  at  the  lower  edgi>  of  the  first  rib.  Its  average  length  is  2-tJ8 
inches. 

The  7t/f  xubclarian,  derived  1  "29  Inch  beyond,  to  the  left  of,  and  more 
deeply  situated  in  the  thorax  than,  the  innominate,  travels  almost  \erti- 


*  Si,-«  Prof.  8.  W.  Grofls\i  admirallo  articlo  in  *'  Amerioan  Joaraal  of  the  Medkol  Sd- 
wiofw."  1867. 
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cally  upward,  nntil  it  mounts  above  the  upper  surface  of  the  first  rib, 
whea  it  curves  very  abniptly  outward  and  downward,  passing  behind  the 
scalnnuH  auticus  and  lbeut»!  to  the  lower  edge  of  the  Hi^t  rib.  Its  length, 
in  the  average,  is  374  inches. 

Each  subelavian  has  three  surffwal  dioisionx.     The  firxt  divisior^  of 
the  right  artery  ia  from  its  ori^n  from  the  innominate  to  the  inner  bor 
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der  of  the  A-tY//eH«.^  anficug.  That  of  the  left  iirtery,  fmra  its  origin  at 
the  UT*-\i  of  the  aorta  U>  the  inner  border  of  the  It^t  scalenun  anticu* 
(Fig.  2H*2). 

Tlie  w'tiond  and  tliiitl  portions  nf  lir>lh  vessels  are  identical  as  re- 
gartLs  direction  and  relation,  being  diffenmt  in  the  origins  of  their 
respective  branches.  The  second  surgical  division  of  each  is  entire- 
ly to  the  inrnt  side  of  the  inner  border  of  the  first  rib.  The  third 
portion  rests  chietiy  on  the  upper  siii-face  of  the  first  lib.  and  extends 
from  the  outer  border  of  the  scalenus  anticus  to  the  lower  border  of 
this  rib. 

The  first  portion  of  the  Tight  suhchitrSmi  varies  from  three  fourths  to 
one  ineli  and  a  half  in  length,  the  average  length  being  1  "16  inch. 

The  first  jiortion  of  the  hfl  i\vi*^ty  varies  fr<)m  one  inch  and  a  half  to 
three  inches,  the  average  length  Iwing  2'Ofl  inches. 
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The  aeronrl  porlion  of  the  n'f/hi  snhclattian  iiveraged  ije  lucb,  the 
Bame  division  of  the  l^t  mt/u^fariati  l»ping  -66  im-h  in  Itm^h. 

The  ihird  portion  of  the  n'ff/tf  ariery  is  a  little  less  ;  the  same  division 
of  the  l(^t  subdatian  a  little  m«ire  than  \-\\  iiU'h  in  length. 

^'in«  imiwrcaut  branches  atiiw  direi-tly  or  indirectly  from  the  subd^ 
eian  arteries:  the  c*frtefjriil,  iniernal  ituiiniiturif,  transtrrsnlis  colli, 
tvprascaptilar,  ii^eriar  thyroid.,  etrrivalis  ascriidenx,  superior  inter- 
costal, profunda  cermciSs  and  posterior  scapular. 

The  riffhl  rfr/t'brnf,  the  hnim-^h  numl  ronstunt.  in  origin,  arises  from 
the  superior  and  posterior  aspect  of  the  main  truult  i  Fig.  3l»3)  awl  pusses 
upward  to  the  verte- 
bral foramen,  in  the  AacendingCBrvKot^ 
Bttxth  cervical  verte- 
bra. ;  at  times  to  the 
fifth ;  less  frequently 
to  the  f(»iirth.  The 
relation  uf  this  bi-anch 
is  iiui>ort:int.  In  the 
pTast  majority  i»f  sub- 
;ts  it  will  i)e  found 
lietween  one  fourth 
and  ihri"^  fourths  of 
an  inch  to  (he  inn-T 
side  of  the  inner  mar- 
gin of  the  scalenus 
amicus. 

The  left  vertrlnal 
(Fi^f.  293)  arises,  in 
A  i>er  cent  of  case.% 
from  the  aorta.     In 

most  suIjj(M'ts  it  will  be  found  within  three  fourths  of  an  inch  of  the  left 
scalentis  muscle. 

The  internal  m a i/i mnri/ nrtvry  nr'ises  at  the  inner  lx>nler  of  rhe  sca- 
lenus unticus.  It  is  occasionally  frtim  the  thyroid  axis.  The  phrenic 
nen-e  passes  usually  in  fitmt,  occasionally  behind  it.  Behind  the  costal 
carrila^L-s  it  runs  parallt^l  with  the  edge  of  the  sternum,  about  half  an 
inch  external  to  it. 

Tlie  thijroid  axit  arises  also  just  M*ithin  the  scalenus.  Tlie  inferior 
thyroid  bninrh  arises  from  the  axis,  in  almost  every  case  on  the  left  side. 
On  the  right,  in  twenty-six  cases  examined,  !c  originated  from  the  in- 
nominate in  thriKS  iind  directly  from  the  .sulK-laviau  in  thrive  instnnres. 
It  passes  upward  (inclining  at  tirst  a  little  inward*  until  it  arrives  at  a 
point  between  the  third  and  seventh  (incomplete)  rings  of  the  trachea, 
where  it  turns  abnijitly  inward,  poinp  l»ehiml  the  rommon  carotid  and 
Juffular.  in  frout  of  llie  mrtebral,  and  is  distiibuted  ehietly  to  the  lower 
portion  of  the  thyroid  body. 

The  IraiiKrerKalift  colli  pas.ses  outward  in  front  itf  the  scafptius  vtitscle 
and  the  phrenic  nerve^  underneath  the  omohyoid,  and  in  front  of  or 


^' 


Fin.  tbS.— Plan  nf  the  ricU  ■nb«la<rum  «1c(7  mw]  il*  bnUMhM.     From 
the  ftuUicit'B  ilkiB«ctIonk.    i,An<er  Qualn.) 
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between  the  cords  of  the  brjicbial  plexus,  and  is  riistribnted  to  the  ira- 
peziuK  muscle,  seuding  a  branch  in  the  dirpftion  of  the  posterior  bi^rcler 
of  the  scjij)iila,  wliicb  anaatomoses  with  the  po$t<:rior  S'^apular  artery  : 
and,  when  this  laHt  ve.sHel  \»  not  present,  this  Uesceadiug  bmoch  i&  con- 
tinued aU>aji:  fhe  Imrdr-i-  of  the  scapula  to  anastomose  with  the  BultMtapu- 
hir  briin<'h  f»f  the  axillary. 

The  supTaftpapular  ariftry,  intimately  iiHstwiated  with  the  preeeding, 
travels  suddenly  downwnnl  and  oiitwanl  fn>ni  its  oripn  neiir  the  inner 
edge  of  the  scalenus  anfu-us,  passes  between  the  suM'hivmn  artery 
and  vein,  m  front  of  the  phrenic  nerpe,  cro«s&s  in  front  of  the  thinl 
division  of  the  main  Irunk,  ami  jroes  to  the  siipiuscapular  foswi  uu<h*r 
tlie  protection  of  the  iilavirle,  anastomosing  with  the  dorsalis  scapulcE 
of  the  suhxcapuJnrl^.  It  gives  off  a  iminch  (frequently  woiindtii  in 
operations  in  this  vicinity)  which  passes  behind  the  sterno-viasf^ideus 
and  along  tlie  upper  border  of  tbeiiianubriuni.  (It  is  not  usually  mea* 
tioned.) 

The  right  superior  infercosial  nrtery  comes  from  the  second  division 
of  the  subclavian  in  almost  every  instance ;  occasionally  from  the  first. 
Tbi.'  left  is  usually  from  the  first  division. 

The  posterior  srapidar,  one  of  the  niiKst  iniptrrtant  bmnches  of  the 
snbclavian,  in  a  suixJcal  view,  since  it  must  be  in  (hingonnis  proximity 
to  a  ligature  applied  in  the  third  stirgieal  division  (not  given  in  many 
standard  text-books,  except  as  un  oceasiomil  branch  of  this  artery),  was 
present  in  thirty-six  of  fifty-two  dissections,  or  69  per  cent.  It  was 
present  in  nineteen  of  twenty-six  on  the  riffhf  side,  and  in  seventeen  of 
twenty-six  on  the  left.  In  twenty-three  f*f  the  thirty-six  eases  in  which 
it  wjus  present  it  was  derived  fi-om  the  third  division  :  in  the  n-ninining 
thirteen,  from  the  secund  division,  close  to  its  ouler  limit.  On  the  r/gftf 
side  74  pev  cent  came  from  the  subclavian,  within  one  fourth  of  an  inch 
to  the  outer  ami  inner  side  of  the  extemnl  l)order  of  the  scalenus  muscle  ; 
20  per  cent  external  to  this. 

On  the  fr/t  side  83  per  cent  wer.»  within  one  fourth  of  an  incli  to  the 
outer  and  inn^r  side  of  the  line  dividing  the  middle  and  extemnl  thinis 
of  the  main  trunk ;  IS  per  ctmt  were  to  the  onter  side  of  this.  Tlie  tend- 
ency of  this  important  branch  is  to  originate  near  the  sealeous,  i.  e.^ 
within  one  fourth  of  an  inch  of  its  outer  edge.  When  this  vessel  is 
pi-escnt  the  IransFermfis  colli  is  small,  and  when  alisent  tlio  descen<ling 
lininch  of  the  transviM-salis  takes  its  distribution.  Passing  outwjird  be 
hind  the  most  superficial  conls  of  the  brachial  plexus,  it  tnms  sharply 
downward,  along  the  posterior  border  of  tlie  scapula,  to  anastomose  with 
the  sulscapular  branch  of  the  axillary. 

Operation — The  Hiyht  Snbelarian  in  itx  First  Surf/ival  Dinixitm.— 
The  incisions  are  t\w  same  as  f<ir  the  aricria-innominata  (Fig.  270). 
When  the  sterno-hynid  and  sK'mo-thytoid  inus4'l(_'s  luive  been  divided 
on  the  director,  the  internal  jugular  vein  will  be  seen  diivctly  in  fnmt 
of  the  artery.  It  may  be  di-awn  to  the  inner  side  (or  outer,  if  more 
convenient),  carefully  u.sing  fur  rliis  pui-ihose  a  dull  retractor.  Care 
must  be  exercised  not  to  injure   the  pleura  which    rises  against  the 
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artery  in  deep  Inspirntiou.  A  dull-jwintetl  aneuriem- needle  may  nnw 
be  pn&sod  around  the  vetvtel,  taking;  I'lin*  not  to  wound  the  subclavian 
or  imiominate  vein,  or  (he  n'currpni  hiryn^'jil  nervi*.  Thi*  TrrMtral^ 
internal  mammary^  and  l»rauches  of  the  thyroid  axisy  should  also  be 
secured. 

The  conditions  whi<li  will  justify  this  ojwjmtion  will  rarely  occur,  yet, 
when  the  oi)er<itiou  is  demanded,  every  source  of  danger  from  ha-mor- 
rhage  should  Iw  avoided.  The  necessity  of  Pe<Mirinj;  the  cfti-<iti<l  at  the 
same  operation  must  be  determined  by  the  operator.  I  am  of  the  opinion 
that  it  is  safer  t<i  occlude  this  tpsspI  also. 

The  svhdacian  artery  has  been  tied  in  its  first  suiT^ical  division  eiffht- 
eeo  times,  and  all  fatal.  In  five  of  these  cases  the  common  carotid  was 
also  tied.  In  only  one  ca»e  was  the  left  subclavian  tie<l.  Of  the  thirteen 
single  ofieratious,  two  (Ayrea  and  BuIIhh)  were  for  the  jirrxfst  of  biemor- 
rhage  fnim  shot  wounds  in  military  pnu^lire,  with  one  deatli  in  half  an 
hour  and  one  on  the  eighth  day.  from  hn'morrha^i;^.  The  other  eleven 
causes  are  ^iven  on  page  22.").  In  oidy  five  of  these  thirteen  cases  is  the 
source  of  hiemorrhaice  slated,  and  in  each  of  these  the  bleeding  was  from 
rhe  dist<il  side  of  the  ligature,  the  pmvimal  .side  bcinj^  closed.*  A 
knowledge  of  this  fact  leads  me  to  insist  upon  tlie  ligation  of  the  verte- 
bral and  other  branches  of  the  tirst  division. 

In  five  instances  llie  right  can)tid  was  also  tie<l  simultaueously  by 
Iiislon,  I'arker,  Holmrt,  ('ruvellhier,  and  Kfihl.  In  lhr(>e  of  these,  fatal 
ifcmorrhage  ensued  from  the  distal  side  of  the  lipitnro. 

The  left  subolarinn.  artery  was  tied  in  its  first  division  once  by 
i_Bodgers,  and  fatal  haemorrhage  occurred  from  the  distal  end  of  the 
rtery. 

hiffoiion  of  the  I^fft  Hubclaiilan  Artery  in  itx  First  Suryical  Diris- 
ion~Of>erniion. — From  a  point  <m  the  clavicle  one  fourth  the  distance 
from  the  center  of  the  interclavicular  noteh  to  the  acrrtmion  process  com- 
m(!nce  an  incision,  and  carry  it  to  the  inner  border  of  the  slenial  tendon 
of  the  mastoid  musrlc  From  the  inner  extremity  of  this  line  carry  a 
second  incision  for  three  inches  along  the  anterior  border  of  the  sfemo- 
mastoideus.  In  dissecting  this  fiap  lift  with  it  the  mastoid  muscle  divided 
ajKin  the  director,  then  divide  the  slei-no-hyoid  and  thyroid  muscles,  and 
feel  for  the  piilsatiuu  of  (he  artery,  wliieh  ascfuds  (U-eply  behiud  aud  a 
Hitle  ontidde  the  sterno- clavicular  articulation.  The  initrrnal  jufpilar 
vein  will  be  dniwn  nutwnrfl.  and.  jwiNsing  the  finger  along  the  inner  bor- 
der of  the  ncalfft iiJ{  muscle,  (he  arti'ry  will  l>e  felt  to  pulsjit*'  (Fig.  281). 
The  thoracic  duct  usually  is  to  the  right  of  and  a  little  liehind  the  artery 
opposite  the  njjper  border  of  the  sternum.  On  a  level  with  the  iuMerrion 
of  the  scaltiius  it  arches  to  the  left,  crosses  in  frtmt  of  the  snbclocian, 
in  front  of  the  scalenus,  behind  the  internal  jufpdar,  and  curves  down- 
warrl  to  empty  into  the  snbclaman  at  its  junctitm  with  \\w  jutjular  to 
form  the  left  i/uiomiMiff:  \ew.  On  account  of  the  intimate  rehitions  (tf 
the  tAoracic  duct  to  the  lift  subclnpian  artery  as  this  vessel  goes  behind 


•  The  nutlior'K  "Easays,"  WiUliUn  W.nnl  le  Co.,  18T6. 
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the  scaleims^  the  li^ture  should  not  lie  attempted  close  to  this  muscle, 
nor  should  th«  dissection  l»o  cariii'd  fully  to  the  aralenvs.  The  artery 
should  he  tied  as  low  down  us  poasihio,  the  t/tirf.  Iwing  less  likely  to  be 
injured  here,  since  in  jui.'vsiQg  behind  the  aorta  it  is  deeper  lh;in  the 
artery.  It  will  be  found  behind  and  to  the  right,  the  pneumogjistric  in 
ironl  und  to  the  riifht,  the  left  vena  innominata  crossinf?  In  front,  while 
the  pleura  is  direetly  l>ehind. 

The  vertt^rcd  und  other  branches  of  the  left  subflnvian  are  in  surh 
proximiry  tu  the  thoracic  duct  that  it  ^vill  be  dangerous  to  attempt  to  tie 
them  ut  this  point. 

Liyation  of  the  Subdarian  Arteries  in  ihrir  Second  and  Third  Sur- 
gical Iiitfisioiu~Op^a(ion. — The  procedure  is  essentially  the  same  on 
the  Iwo  side.H.  Place  the  shoulders  uix)n  a  cushion,  pull  downward  on 
the  arm  of  the  siile  to  he  opemted  ujMin,  an<l  luj"n  the  jiutient'a  lace  to  the 
opjHwite  Bide.  Find  tlie  IcHnttinn  of  the  Kculenus  anticus,  un  in  the  piv- 
c*jdinK  opemtifm.  Slide  the  skin  well  down  upon  llio  rliivich%  and  along 
this  bone  make  an  incisiou  thi'ee  or  four  inches  in  length,  commencing 
one  inch  to  the  inner  aide  of  the  scalenus  muscle  and  terminating  near 
the  anterior  edge  of  the  traperiiis.  Allowing  the  skin  to  resume  its  nor- 
mal relations,  the  incision  will  be  carried  above  the  clat-icle.  Upon  a 
director  divide  the  outermost  of  the  clavicular  fibers  of  the  mastoid 
muscle.  The  internnl  y«r/f/^«/- nem,  seen  in  the  anterior  ]x»rtion  of  the 
wuuutJ,  will-  be  can-fully  drawn  to  the  inner  sidiN  the  uitemtor  keeping 
well  above  the  junction  of  tliis  with  the  snlN^lavian,  and  thus  avoiding 
(he  iymphatie  duct. 

A  pi*ominent  plexus  or  group  of  veins,  viz.,  the  external  juffutar^ 
tran^cersalis  collff  and  suprascapuiar^  will  be  8een  traversing  the 
wound,  coming  from  their  res|)e<!tive  orijrins,  towanl  the  utihclavian^ 
near  the  Ju(/ular.  These  should  be  secureil  ivith  a  double  ligatm-c,  and 
divided,  or  held  aside.  Dissecting  carefully,  the  supraHcajridar  and 
tritn^ El' r sails  colli  arteries  will  be  ol)s(jrved  running,  in  peuenil,  in  the 
direction  of  the  lirst  incision.  The  posterior  belly  of  the  omo-hyoid  may 
be  found  in  the  upper  margin  of  the  wound,  crossing  the  scalenus  at 
about  a  right  angle.  The  transversalis  colli  and  the  supraxcfipidar  may 
be  secured  or  held  to  one  side,  the  finger  passed  along  the  scalenus  until 
the  tubercle  on  the  first  i-ib  ia  felt,  immediately  behind  which  the  arlcry 
will  be  found.  If  it  shall  have  been  determined  to  tie  the  artery  in  its 
second  portion,  the  scalenus  antifnJi  muscle  will  be  cut  uikju  a  direc- 
tor, the  operator  being  <'ar»^ful  to  avoid  the  phrenio  nerve,  which  cn)sses 
the  muscle  in  front,  coming  from  above  downward  and  inward.  (It  is 
between  the  layers  of  the  sheath  of  this  muscle.)  The  ligature  is  next 
passed  around  the  artery  from  befoi*  backward,  care  being  taken  not  to 
wound  the  pleura. 

If  the  third  divi.**ion  of  the  artery  ia  Ui  l»o  st^cured,  the  jKirt  of  tho 
above  ojieratiou  n>luting  to  the  division  of  the  sralcims  will  be  omit- 
ted. Tho  nearest  cord  of  the  brachial  plexus  must  be  carefully  ex- 
cluded, posteriorly  to  the  artery ;  the  subchivlun  vein  in  front  and  be- 
low (Fig.  S8»). 
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The  snbchxtUm  arteries  have  been  tied  behind  the  scalenus  anticus 
tUirteeu  times,  with  four  recoveries.  All  of  iht?  fatal  ttases  were  ou  the 
right  side. 

In  one  nf  the  "  Prizo  Essays"  of  ttie  Anierinm  MfNliiral  iV.s.sodnti<in  I 
published  tlie  histories  of  two  hundred  and  fifty-one  li^Uions  of  the  sab- 
t'lavian  arlerj'  in  its  third  surgit-al  diviatou,  of  wlilch  one  hundred  and 
thirty-four  endwl  fatally.  As  far  ns  thew  histories  rc^lati*  t4j  aneurism 
they  have  been  iKiven.  A  .study  of  the  rcniainin;^  rases  led  me  to  con- 
clude tJmi  in  all  lesions  caitsiug  dangerous  hfcmurrhage  in  the  upper 
biiiehiul  or  axillary  i-eitpons  an  effort  should  Ik*  made  to  control  the  bleed- 
ing at  the  seat  of  iujiii-y.  Failing  in  ihiH,  doligationuf  the  subduvian, 
in  its  thinl  diviHion,  is  demanded. 

Lhja/ion  of  the  Vrrtdtral  Arterif — Opprafion. — Ltx^te  by  pressure 
the  nirolid  lulH'rfle  (the  tninsverse  proi'4?Hs  of  the  sixth  nervical  vertehm). 
Thfi  iMiiut  at  whu'h  the  arter}"  is  i<>  ]h»  wKrured  is  one  itich  directly  l>elow 
this  bony  prominenc.-,  which  must  be  the  c<:-nter  of  a  piTpendicular  in- 
cision, four  inches  in  length.  Commence  the  incision  at  the  outer  bor- 
der of  the  stei-no-mastoid  niuscle,  where  the  external  jugular  vein 
cnwses.  The  internal  jugular  is  seen  and  ilniwn  inward.  The  tninsverse 
cen'ical  artery,  and  one  or  two  smaller  veins,  aiti  met  with  next,  and 
drawn  to  the  outer  side  of  the  wonnd.  The  scalenus  anticus  muscle  is 
now  brought  into  view,  and  to  the  Inner  side  of  this  a  depression  lie- 
tween  this  must^lc  and  the  longus  colli.  In  this  sulcus  the  nrteiy  lies, 
the  rein  Wing  in  front  of  it.  In  my  case  I  had  to  tie  the  vein  with 
a  double  ligature,  divide,  and  turn  the  ends  aside  in  order  to  secure  the 
arteiy. 

Ligalion  of  the  Internal  Mnmmarp—Operaf-imt.—This  vessel  ttmy 
be  secured,  ns  hna  l>een  describe*!,  close  to  the  iwirent  trunk,  or  ir  may 
be  tied  in  one  of  the  intercostal  spares.  In  the  thir<l  or  fourth  space 
make  an  incision,  about  two  inches  in  length,  obliquely  from  without 
iuward  and  downward,  the  center  of  wliich  should  Ije  about  half  an 
inch  exlenud  to  the  edge  of  the  sternum.  Divide  ihe  fibers  of  the 
pectomlis  major  and  the  intercostal  muscle,  luid  dear  away  the  ti.ssues 
with  a  blimt-piiinted  instrument.  The  artery,  with  its  veme  comites, 
will  be  seen  in  fr<mt  of  the  fibers  of  the  iriangulnris  sferni,  whieli  sepa- 
rates it  from  the  pleuni  on  the  right  an<I  the  mediastinum  <ui  the  left 
ride.  In  separating  the  veins  from  the  artery,  c-nre  should  be  taken 
not  to  break  through  the  thin  stmcture  between  the  vessel  and  the 
cavity. 

The  fither  branches  of  the  Kuhalavian  artery  do  not  require  especial 
consideration.  Tlie  inferior  thyroid  is  often  tie*!  in  Ihe  removal  of 
goitre.  I  have,  in  six  opeiations,  found  and  deligated  it  prior  to  ab- 
lation of  a  bnmchoM'lc.  It  will  usually  be  seen  on  the  tracheal  side 
of  tlie  common  carotid,  just  below  the  anterior  belly  of  the  omo- 
hyoid. 

Ligation  of  the  Axillary  Artery— Anatomy. — ^This  artery  may  be 
tied  at  any  pari  of  its  course.  On  account,  however,  of  the  difficulty  of 
approach  of  that  portion  beneath  the  pectoralis  minor,  it  is  usually 
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aecured  in  th«  axilla,  below  this  point,  or  Iwtween  the  npper  margin  of 
this  miitK;le  und  the  lower  border  of  the  first  rib. 

Operation, — With  tlu^  head  llirnwn  bwk  ami  fhf  sIiouMm's  Hcvnted, 
allow  the  ajiu  to  remain  by  tho  side  of  the  body.  About  two  ini'hes  from 
the  sternal  end  of  the  clavicle,  and  half  an  inch  below  it«  inferior  Irordtr. 
carry  an  inrisimt  mitward,  panillel  with  this  bone,  a  distance  nf  fwim 
three  to  four  inches.  This  incision  may  divide  a  siii>prticial  vein  which 
passes  from  the  cephalic  over  the  clavicle.  The  clavicnlar  fibersi  of  the 
pectoralis  major  and  the  costo-coracoid  niemhrane  are  divided  upon 
the  director.  The  axillary  vein  will  then  be  seen  in  the  anterior  iM»r- 
taon  of  the  wound,  lying  in  front  of  the  artnn,',  which  may  be  felt  to 
pnlsate,  or  seen  just  pxternal  to  it.  More  external  still  may  be  seen 
ihe  anterior  cord  of  the  brachial  plexus,  while  in  the  lower  portion  of 
the  w<innd  the  cephalic  vein  cr*»sses  over  to  em])ty  into  the  axillary, 
below  the  clavicle.  Beneath  the  clavicle  the  snljclavhis  muscle  may 
be  seen.  The  needle  should  be  passe<l  from  before  backward.  If 
necessary,  a  second  incision  may  be  made,  Iwyinning-  in  the  center  of  ihe 
first  and  carried  in  the  direction  of  the  axilla,  as  recommended  by  Cham- 
berlain. 

This  operation  is  somewhat  moro  difhciilt  than  ligation  of  the  s^ub- 
clavian.  in  its  third  division,  but  it  is  preferable,  on  account  of  being 
farther  removed  from  the  heart.  Delpech  advised  an  incision  Iveginning 
at  the  junction  of  tlie  niidrlle  and  outer  third  of  the  clavicle,  and  sepa- 
rating the  deltoid  and  pectoralis  muscles. 

Opcraiwu  below  ihe  Pevtornlis  jl/mor.— Shave  iinil  cleanse  the  axilla, 
and  extend   the  arm  at  a  right  angle  to  the  body.     Divide   the  dia- 
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tance  between  the  two  folds  of  the  nxilla,  into  thii*da,  and  the  junction 
of  the  anterior  and  middle  thirds  will  indicate  the  jwisition  of  thenrterj*. 
On  this  line  make  an  Incision  in  the  axis  of  the  arm,  well  np  into  the  ax- 
illa.   Catting  through  the  skin  and  fascias,  the  contents  of  this  space  will 
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be  seen.  The  vein  Uhr  internal  to 
the  artery,  often  overlapping  it.,  and 
tHuiiiUl  l>e  di-awTi  ruivfiiHy  Imckwanl. 
The  meiiiun  nerve  overlies  tlie  uttery, 
or  is  on  its  anterior  aspect,  and 
should  be  drawn  forward  when  the 
nccdh*  is  psissed  frum  buliiud  furward 
(Kig.  204). 

Ligation  of  iht'  Brarhinl  Arif^ry 
— Anatomy. — This  artery  lies  in  the 
furrow  along  the  inner  border  of  the 
piifaco-bnichlalii*  and  biceps  muscles, 
tending  more  and  more  to  the  front 
as  it  nears  tlie  elbuw-joint.  In  the 
lnw«r  half  or  three  fourths  of  its 
course  it  ha."*  its  venm  coniites  on 
either  side,  with  occasional  commu- 
nications across  the  track  of  the  ar- 
tery- The  median  nerve  crosses  it 
by  the  front,  from  the  outer  side, 
on  its  way  to  the  forearm,  while 
the  Iiasilir  vein  is  well  to  the  in- 
ner side.  As  this  vein  passes  up 
toward  the  axilla  it  pierces  the  deep 
fascia,  and  lies  on  the  inner  side  and 
close  to  the  artery,  joining  with  the 
venie  comltes  to  form  a  single  large 
trunk. 

Operation.— A  line  drawn  fmm 
the  junction  of  the  miiMlo  anrl  ante- 
rior thirds  of  the  nxilhiry  spare  (as 
above  given)  to  the  middle  of  the 
elbow-joint,  in  front,  will  pass  over  tUe 
bmcliial  artery  in  its  entire  length. 
The  place  of  election  is  the  middle  of 
the  arm.  At  this  point  nmke  an  in- 
cision, lliree  inches  in  length,  over 
the  artery  anil  in  its  axis.  Divid- 
ing the  akin  and  deep  fascia,  the 
white  cord  of  the  median  nene  will 
be  lirst  seen,  on  the  outer  side  of  the 
brachial,  overlapping  the  companion 
vein  on  (his  side.  Just  internal  to 
this  is  the  artery,  with  the  (tlher  ac- 
corapauying  veiji  and  the  basilic  in 
close  relation  (Kig.  205).  The  liga- 
ture shonld  be  passed  fmm  the  in- 
ner toward  the  outer  side.    The  op- 
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eration  above  this  point  is  e.swniiaJIj*  the  Hame.  In  Ihe  lower  third 
of  the  arm  proceed  as  follows :  On  a  level  with  the  condyles  of  the 
humerus,  and  bt^tween  the  median  IkisIUc  vein  and  the  tendon  of  the 
biopps,  commence  an  incision,  which  is  earned  upward  three  inches 
in  the  briLchin]  line.  (yUttinji;  through  the  deep  fascia,  the  artery  is 
readily  found  to  the  radial  side  uf  the  median  nerve,  and  snrround- 
ed  by  its  veins  (Fig.  :W7).  The  needle  is  passed  from  the  inner  side. 
Ocauslonally  the  bmchial  artery  is  double,  while  more  fiwiuentlj'  it 
bifarc-ales  into  the  radial  and  ulnar,  at  a  varying  distance  above  the 
dbow. 

Liga/ioH  (if  ike  Ulnar  and  Madial  Arteries. — The  radiai  artery 
may  be  tied  immediately  above  the  wrist,  or  in  the  upi>er  third  of 
the  arm. 

Operation  at  the  Wrist, — A  verticid  incision,  one  inch  anrl  a  half 
long,  19  made  in  the  center  of  the  depi-esaion.  I>efween  the  outer  bor- 
der of  the  radius  and  the  radial  border  of  the  extensor  carpi  radialis 
muscle.  Immwlintely  Ixmeath  the  deep  ftiscia  the  artery  will  be  ob- 
served, with  its  pena  comiics,  from  wliich  it  is  separated  and  tied 
{Fig.  290). 

To  find  the  artery  in  tlie  upiH^r  third,  draw  a  line  from  the  middle 
of  the  ellMJw-joint,  in  fn»nt,  (o  the  Htyluid  process  of  the  radius.  Along 
tills  line  make  an  incision,  about  three  inches  in  length,  avoiding  the 
sui)ertieial  veins,  if  possible.  Cutting  directly  down,  the  artery  will  be 
found  between  the  supinator  longiis  externally  and  the  jirrmator  nwlil 
teres  on  the  ulnar  side.  The  radial  nen'e  is  well  to  the  radial  side,  and 
the  veme  comites  on  either  aide  (Kit?.  21>7). 

The  ulTiar  artery  may  l>e  tied  at  the  bend  of  the  elbow,  and  near  the 
wrist.  As  it  paaaes  beneath  the  ])rr)nator  radii  teres  and  tiexor  muscles, 
it  is  so  deeply  situated  that  an  attempt  to  deligjtte  it  here  \n  not  juHtifi- 
able.  Above  this  point  it  may  be  secnrtnl  by  a  downwani  extension  of 
the  incision  given  for  ligature  of  the  brachial  at  the  l}end  of  the  elbow 
(Fig.  297.. 

Near  the  wrist-joint  an  incision  should  be  made  abont  a  qnaiter  of 
an  inch  to  the  radial  side  <*I  the  tendon  of  the  flexor  carpi  iilnaris  muscle. 
This  incision  should  commence  one  inch  above  the  level  of  the  pisiform 
bone,  and  extend  npward  one  inch.  Tlie  ulnar  nerve  will  be  seen  partly 
concealed  by  the  tendon,  whihs  the  artery  and  its  at^omi>anying  veins 
are  i  in  mediately  <m  its  radial  side  (Fig.  21>fl). 

Ligation  of  the  Intercostal  Arteries— Anatomy.— T\x^  artery  lies  I>e- 
hind  and  near  the  lower  border  of  the  rib.  the  vein  above,  and  the  nerve 
below  it.  I'Vom  near  the  angle  of  the  rib  to  the  vertebral  column  it  is 
se^iarated  from  the  thoracic  cavity  by  the  pleura  alone,  but  in  front  of 
this  it  runs  between  Ihe  two  layers  of  inten^ostal  niusolp«. 

Operation.— \n  incision  should  bo  made  jnst  along  Ihe  Imver  bor-^ 
der  of  the  rib.  After  passing  thntugh  ihe  outer  plane  of  iniereosti 
muscles  Ihe  artery  may  be  seen  and  secured.  Or,  failing  in  this, 
take  a  long,  cun*e<l  aneurism-needle,  and  through  a  puncturi'  near 
the  lower  border  of  the  rib  pass  it  behind  the  artery  and  ai-ound  the 
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rib,  taking  care  not  to  punctiini  tlm  plwiini.  When  (ho  point  of  the 
ueedle  is  felt  Ht  the  ijpi>^r  raarjiin  of  the  bone,  another  imnclure  is 
maile  to  allow  ita  escape.  The  needle  is  now  armed  with  n  atnmjr  cat- 
gut and  witbdr.iwu.  A  i^eUet  of  aiibliniate  gauze  in  laid  over  the  skin, 
between  the  points  of  exit  and  entrance,  around  which  the  ligatwre  is 
tied.  In  exoeptioDal  ruses  it  may  Ihj  neeestuiiy  to  remove  a  ]>ortion  of 
the  rib. 

Liffatitm  qf  (lie  Afidomiiial  Aorta- — Anatomy. — The  m)rla  usually 
bifurcates  upon  the  lK»dy  of  the  fourth  lumluir  verlebiu,  a  little  to 
the  left  of  the  median  line.  This  |x>int  is  on  a  level  with  the  lii^rli- 
eat  point  of  the  iliac  crests,  and  is  a  little  to  the  left  of  and  below 
the  iimbilicuB.  The  point  of  election  is  one  inch  above  the  bifurca- 
tion. 

Operation^  Median.— In  the  Itnea  alba  make  an  incision,  six  inches 
long,  the  center  of  which  cornwponds  to  the  iimltilicns.  When  within 
an  inch  of  the  navel,  curve  to  the  left  three  fourths  of  an  inch,  and  one 
inch  farther  on  rej^jdii  the  middle  line.  Divide  all  the  tissues  down  to 
the  parietal  peritonaium,  and  then  arrest  nil  bleeding  before  o{>eninj7  this. 
After  opening  into  the  cavity,  the  tmnsverse  colon  should  Iw  displaced 
npwai-d,  and  the  small  intestines  brought  out  through  the  wound  and 
secui-ed  in  a  soft  ruhl>er  cloth,  kept  warm  with  sublimate  towels.  With 
the  finger-nail  or  a  blunt  diretrtor  scmtch  through  the  j)eritonieuni  and 
expose  the  norta,  un)und  wluch  a  lurgt;  animal  (or  silk)  ligature  should 
be  pa.ssed  from  the  right  side. 

Lateral  Incision. — l-Vom  the  free  end  of  the  left  eleventh  rib  com- 
mence an  incision,  which  carry  downward  to  ^vithin  three  fonrths  of  an 
inch  of  the  anterior  superior  iliac  spine,  thence  jmrallel  with  PouiKirt'a 
ligament  to  its  midtUe.  Divide  the  three  abdominal  muscles  down  to 
the  parietal  perilonfeum.  AVIicn  this  is  i-caclunl,  u.se  the  lingers,  the 
nails  of  which  have  been  closely  pared,  and  lift  the  perjtomeum  from  th« 
posterior  abdominal  wall.  Passing  over  the  jMisterior  iliac  crests  and  int^i 
the  iliac  ft)s.sa,  the  ridge  fornurd  by  the  j>s(uc  muscles  is  reached  and 
must  Iw  crossed.  The  liirahar  nerves  and  ureter  should  be  avoided,  and. 
by  a  free  dilatation  of  the  wound  and  concentration  of  light,  the  aorta 
maj'be  seen  and  tied,  about  tln-ee  inches  above  the  lumbo-sacral  junc- 
tion. Of  these  two  procedures  the  former  is  anatomically  and  surgically 
preferable.* 

Ligation  of  the  Common  Iliac  Arter}/ — Anntomy. — The  comm(Ui 
iluiD  arteries  extend  from  the  left  side  of  the  bfuly  of  the  fourth  lum- 
bar to  ihi^  sacM-luntbiir  juiicti(«i.  Ir  is  crossed  by  the  urt*ter  in  firmt, 
near  its  bifurcarion,  and  by  some  tilaments  of  the  sympulhelic  nerve 
higher  up.  The  left  coiumtm  iliac  vein  lies  wholly  internal,  and  is 
on  a  plane  somewhat  doe|K'r  than  the  iirtery.  The  inferior  mewn- 
teric  vein  ci-osses  the  left  artery,  but  is  within  the  i>eritoneal  folds. 
The  right  iliac  artery  crosses  in  front  of  buth  the  iliac  veins,  passing 
at  a  right  angle   to  the  left  vein  and  obliquely  oier  the  right,  until 

*  The  atnlomiDal  aorta  bos  b«en  ttod  tan  Utncs^  nil  ratal. 
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Lateral  I/iei« ion. —Same  as  for  the  aorla.*  The  anterior  incision  is 
preferable. 

Ligation  of  the  Internal  and  External  Iliac  Arferka — Ana(^>mp. — 
Tlie  internal  iliac  artery,  lees  than  two  inches  in  length,  has  the  ureter 
in  front,  its  uircumpanjing  vein  and  th*^  hinibo-sacral  nen-e  behind. 

Operntion. — Tlirouffh  the  Pcrif/tncpum.  —  Proceed  as  in  the  same 
operation  for  the  primitive  iliac.  If  necessary,  a  transverse  incision 
may  Im  addi^d  tu  that  in  the  linea  aJlia. 

liehimi  the  PeritoTiarttiii..~On*\  inch  and  a  half  internal  to  the  anterior 
superior  spine  of  the  ilium  begin  an  incision,  which  travels  downward 
and  inward  across  the  track  of  the  external  iliac.  Be  careful  not  to  carry 
the  deep  incision  far  enough  internally  to  divide  the  epigastric  artery. 
Cut  down  to  the  parietal  peritonieum,  and  separate  this  from  its  attach- 
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ment  tu  the  alxluniinal  wall  and  ilia<:  fossa^  along  the  iliac  arteiy.  Wheo 
the  bifurcation  is  rpnohwl.  dnitt-  firmly  with  a  retractor  upon  the  upper 
Up  of  the  wound  and  pass  tlie  needle  from  the  inner  side.*  Tliis  ojiera- 
tion  may  he  deiuauded  in  seialie  or  ^lutetil  aneurism,  or  haimurrluige 
fnun  Ihe.'U'  vi-ssi'Im,     The  fnnner  muthiKl  is  jm-fernble. 

Thr  irl.uUnl  ^r/i?n/.— Make  a  livo-inch  ineision,  on  a  line  extending 
from  the  spine  of  the  last  lunil>ar  vertebra  to  the  trochanter  major.  The 
center  of  this  line  will  indicate  the  point  at  which  the  artery  emeip»t. 
Separate  with  a  duU  instrument  the  til>er8  of  the  gluteus  maximus.  dis- 
plai^  anteriorly  the  gluteus  nindiu-s  and  Hnd  the  gn)ove  Itetwei'n  the 
minimus  and  the  pyriformis.  Follow  this  proove  upward  to  the  bony 
edge  of  the  notch,  and  the  artery  and  veins  will  be  found  iV\g.  209,  npjHjr 
incision). 


Fib.  SCO.— LliKLioB  of  iIm  iu(«rnal  puOlo  ts  tlw  pvriiueuin. 

Th^  Sknalic. — Make  an  incision,  five  inches  long,  on  a  line  from  the 
middle  of  the  sacml  spines  to  the  tnichtinter  major.  Sejiarare  the  fillers 
of  the  gluteus  maximus  and  find  the  lower  bonier  of  the  pyriformis.    The 

*  The  Internal  Uinc  bus  l)Ma  tied  aboai  thirty  titnw,  « Ith  n  dofltb-ritU!  of  Cd  per  rtiil. 
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great  cord  of  the  sciatic  nen-e  will  now  lie  seen  emerging  from  beneath 
the  mugcle,  and  iratn«.Hliately  In  front  of  this  the  small  sciatic  nerre  and 
the  si-iatic  artery.  The  interna?  pudic  artery  is  jnst  anterior  to  Ihiis 
aptin  the  wpine  of  the  ischium  (Fig.  290,  nii<ldle  incision).  The  »4-iutic 
artery  may  also  bo  secured  opposite  the  tufter  ischiiy  along  the  outer  Ikw- 
der  of  which  it  runs  (Fig.  299,  lower  incision). 

Tkt  liitenial  Pudic  in  ike  PerinwujH.—Whh  the  patient  sapinH 

and  the  thigh  abducted, 
nKik<'  ail  incision  in  u  line 
with  the  symphysi;}  pubis 
and  tuber  ischii.  The 
artery  will  be  found  a« 
it  riinH  along  the  inm^r 
margin  of  the  mmua  of 
the  pubis  (Vig.  300i. 

Ligathn  of  the  Ex' 
Urnal  Hiac  in  its  Lower 
Portion. — The  external 
iliac  has  in  it^lation  to  it 
the  a(^c<>n»p:inying  rein 
inti'mally.  The  spermat- 
ic vessels  cross  it^  and  in 
the  male  the  riis  defen*ns 
Is  internal  to  it  at  the  in- 
guinal ring. 

Ope-ra/iun. — One  inch 
to  the  inner  side  of  the 
anterior  wnptirinr  spine 
of  the  ilium  commence 
an  incision,  which  Is  car- 
ried in  the  direction  of 
the  middle  of  Ponpart's 
ligament,  and  terminates 
one  inch  above  this  point, 
without  entering  the  in- 
t^Tiial  ring.  Divide  the 
three  muscles  down  to 
the  transversalis  fascia, 
ari-est  ull  blewling,  divide 
iIh'  fa.scia  carefully,  r«- 
ti-iict  thenppfr  lip  of  the 
wound,  and  lift  the  ]ieri- 
ttmffium  from  the  iliac 
Displace  any  overlying  lymphatics  and  in- 


Fui.  801.— LifttHon  of  tho  ojctemal  Uioe  in  iu  luwor  portiou,  lUiJ 
ul*  iIm  fononl  In  tlunwr'tt  atuaf. 


foesaand  arlerj-  iTig.  titn). 

trodnce  tile  needle  from  the  inner  side.* 


'  LlgMtictt  »r  tV  «it«riuil  iliac  bM  provi^  fatal  in  alinoAt  every  instAnoo  in  vliicb  It  wu  tied 
for  UwiuuiTliuitt},     Fur  aDvEiri^ui  about  6T  per  ceot  recuver. 


OF  AUTKHIES. 


I 


The  deep  circufi\fl€x  and  lh«  epif/astric  ]>raufihe8,  which  arise  about 
half  iin  inrh  alKiv<?  the  ligament,  may  also  be  tied  by  this  incision.  In 
its  upper  portion  this  vessel  may  l>e  sei^urwl  by  the  same  operation  as  fop 
the  comniuii  ilinj;. 

hiyfifMii  i(f  the  Femornl  Artery — Analnmy. — Al  Pnujinrt's  liniment 
the  vein  is  on  the  sjime  planp  tt«  the  artery,  and  immediately  internal  to 
it.  One  qimrt4'r  of  an  inch  to  the  outer  side,  and  deejn^  than  the  artery» 
lies  the  anterior  entral  nene.  One  inch  and  a  half  hf>m  the  Iiie:ameut  the 
profunda  femorii  arises  from  the  outer  aspect  of  the  common  trunk, 
and  fnim  one  to  two  itirh^s  lower  passes  lifliind  the  HUpertii-ial  femftml. 
Four  inches  from  Poupart's  ligament  tho  relations  have  eliaiiged  to  such 
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of  Ibe  femur  will  run  over  and  parallel  with  the  femoral.     It  may  be 
sucurL><l  ill  any  purL  ut  its  roursa. 

In.  i^rpa's  Spftt^c. — The  pfiint  of  election  for  tying  the  Hupfrficinl 
femnml  is  from  four  to  five  inches  below  Poui>art's  H^ment.  With  this 
as  the  center,  make  an  incision  three  inches  long  on  tliH  line  already  indi- 
euled.  Beueuth  tUe  .skin  and  fascia  some  supeilicial  a^d  unimpoitaat 
vessels  may  l»e  divided ;  the  fil>ers  of  the  sartorius  will  Iw  seen  in  the 
lower  portion  of  the  wound,  and  should  Im?  <h'ji\vn  downward  witli  a  re- 
tractor. The  suplieniius  imrve  will  next  he  seen  on  the  outer  side  of  the 
common  shejith  of  the  vessels.  The  slicuth  should  next  he  incised,  and 
the  artery  carefully  isolated  by  inserting  a  (lull  din-ctnr  l>em'uth  and 
around  it  from  the  inner  aide.    The  ligature  is  passed  the  same  way. 


V    -K 


% 


ijS 


^ 


-^ 

*• 


Km.  SOS.— ligntiOD  of  (b*  dcup  nad  "uperScial  romonil  near  tlic  bil'm 


I^orml,  uid 


In  this  same  plane  an  incision  may  !»r-  made  to  expose  the  art<*i7 
lower  down,  where  it  is  completely  hidden  by  the  sartorius.  This  mus- 
cle may  be  drawn  to  the  side  most  convenient  to  the  operator  (Pigs. 

I/i  Hunter's  Canal. — Find  tbe  junction  of  the  middle  and  lower  thii-di^ 
of  the  thigh.  In  the  femoral  line,  with  this  point  as  the  center,  make  an 
incision,  about  four  Inches  in  length,  directly  down  to  the  sheath  of  tbe 
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saitorius,  which  is  inoised  and  the  muscle  displaced  ontwai'd.  Imme- 
diatdy  npnu  <»peDiag  the  jiosl^rior  layer  of  the  sheath  of  the  niuscle,  the 
oblique  aponeurutie  lil>erH  whieh  piuss  from  the  adductor  magnus  to  the 
vastus  iuternus — forming  the  anterior  wall  of  Huntor*8  canal^jii-e  seen. 
These  may  be  divided  on  adireetor,  or  the  sheath  opened  half  au  inch 
alKjve  this  point.  The  saphenous  nerve  i»  ua  the  sheath,  and  the  vein  is 
behind  and  to  the  out<^r  side  iVig.  304). 

The  Common  Femornl  above  the  Pro/itrt<l<t.--Make  an  incision  in  the 
femoral  line,  from  thi-ee  fourths  of  an  inch  above  Poupart^a  ligament 
dimnward  for  three  juehes  and  a  half.  Do  not  divicU-  (he  lignnuMit,  but 
approach  the  artery  one  half  inch  ludow.  The  su|>iifi(*ial  epiga-stric 
vein  and  artery  may  be  wounded. 
Divide  th<'  fasria  lata,  and  j>as8  the 
ligature  from  within  out.  (Dissec- 
tion shown  in  Figs.  3iJ2.  309.) 

The  Profunda  P^rmorU,  — 
Make  an  inoiHion  in  the  femonil 
line,  three  inches  and  a  half  long, 
the  center  opposite  a  jwint  one 
inch  and  a  half  to  two  inches  below 
Ponpart's  lifipiraent.  As  above, 
approach  the  commoa  trunk  and 
search  along  its  outer  border  for 
the  origin  of  the  profunda*  (Pig. 
308).  Pass  the  ligature  fnmi  with- 
in out,  one  inch  from  its  origin. 
Avoid  the  branches  of  the  ante- 
rior cniral  nerve. 

In  wounds  of  the  jiosterior  fem- 
oral region  it  may  Ixi  nec«\M.sary 
to  tie  this  vessel  a«  well  as  for 
aneurism.  Ligation  of  the  ctrnt- 
mon/emoral  is  rarely  called  for, 
and  should  only  be  done  in  ex- 
tremi'  cases.  In  modern  .■«nrgi<'al 
practice,  deligation  of  the  super- 
Kcial  femond  is  comparatively  free 
from  danger. 

Lhjatiou  of  the  PopUlenl— 
Operation. — Place  the  patient  on 
his  belly,  with  the  po]tliteal  sjMice 

looking  upward.  Make  an  incision,  four  inches  Umg,  beginning  two 
inclies  ami  a  half  alKive  the  level  of  the  joint,  at  the  outer  edge  of  the 
semi-membrauoBus  tendon,  and  extending  down  through  the  middle  of 
the  space.     Dividing  the  dense,  deep  fascia,  the  areolar  tissue  which  sur- 


or  cantenU  in  tlio  left  tower  exticniilj'. 


*  Id  ft  IftTKv  niiO*>"*7  °^  in^^ta  I  liftve  foood  thin  bmnch  giTon  olf  on«  inch  and  a  liaW  be- 

low  lllO  ligSIRVDt. 
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roands  the  vessels  and  nerres  of  the  spaw  will  be  seen,  and  at  the  same 
time,  and  snperficially,  the  popliteal  nerve.  Praw  this  and  the  vein 
whirh  is  imniedialely  below  oiilwani,  :md  Ibe  ju'lery  will  be  seen  deeply 
situattfti,  and  In  the  upiwr  part  of  the  spiurt;  inlernal  to  the  vuia.  J^owrr 
down  the  relations  change,  the  nerve  crossing  superficial  to  the  vein, 
and  this  overlying  the  artery  (Fi^.  304), 

Lltjniiun  of  the  Posterior  Tibial  Artert/  at  (he  Mitt^Ue  of  the  Leg. — 
Make  an  incision,  Italf  an  inch  from  and  parallel  with  (lie  inner  margin  f>r 
the  tibia,  three  inches  and  n  half  lon^.    Avoid  the  internal  saphenous  vein. 

After  ]>assing  the  deep  fascia, 
kK»k  for  the  lower  tibial  fil>er8 
of  \\n>  soleus,  wbii'h  }>iiss  ob- 
liquely fnmi  this  border  of  the 
tibia  Ijackwai-d  and  slightly 
downward.  Divide  these  on  a 
director,  and  with  ihe  tiager 
separate  the  sural  from  the 
flexor  mnsoles.  Kefraeting  the 
edges  of  the  wound,  the  artery 
will  be  seen,  with  a  vein  on 
either  aide  and  the  posterior 
tibial  nene  lying  just  l>ehiiid. 
The  vesH'ls  art;  ht'ld  down  by 
the  common  sheath  of  the  deep 
muscles  (I-^g.  3()5). 

Opposite  the  AnkU-Joint, — 
Half  way  from  the  tip  of  the 
intermU  malleolus  U\  the  ante- 
rior edge  of  the  tendo  Achillis 
commence  an  incision^  which 
extends  dinflly  upward  for  one 
inch  and  a  half.  Dividing  the 
skin  and  fa.scia  upon  a  direct<»r, 
cut  the  dense  internal  annular 
ligament.  The  artery,  with  its 
two  veins,  will  \-te  fonnd  with 
the  posterior  tibial  nerve  and 


Ywi.  Si».— Ligxtiuti  ur  tlu  potUtiur  UhUl  ahi>v«  iba  imllMlu*. 

lendtHi  of  the  flexor  longus  polUcis  t>ehind,  and  the  flexor  longus  fligit^>- 
rum  and  libialis  |K)sticus  iu  front.     Aa  the  artery  curvea  around  tlie  mnl 
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leolus  it  will  l>e  found 
one  third  the  distance 
fix>m  the  tip  of  the  lual 
lp»lus  to  the  convexity 
of  tlie  heel. 

Tke  Anterior  Tibial 
attheMidtihuifthf  l^'j. 
— A  line  from  a  ]x>int 
half  way  between  the 
anterior  tnlieixiKity  of 
the  tjliiii  nnd  the  head 
of  the  filniln  to  n  like 
point  lieiwi*en  the  two 
mallf^oli,  in  front  of  the 
ankle,  will  indintte  the 
position  of  this  artery. 
At  the  middle  of  the 
leg  nmke  a  fotir-ineh 
incision  in  this  line,  di- 
viding everything  down 
to  the  dense  fascia  im- 
mediately over  the  mUH- 
cles.  Split  tlii.s  <»n  a  di- 
reetor  and  dissect  it  up 
carefully,  searching  for 
the  intersiMice  lielween 
the  tibialis  unticnH  in- 
ternally and  the  exten- 
sor proprius  iK)llici8  t-x- 
teraally.  Finding  this, 
discaril  the  knife,  and 
with  the  finger  sejjarate 
th»  musc-las,  and  the  ar- 
tery, reins,  and  nerve 
will  be  found  deep  down 
upon  the  interosseous 
membrane,  the  nerve  be- 
ing external  and  tilight- 
ly  in  front,  and  the 
veins  wound  alMmt  the 
nrtcry.  In  order  to  re- 
lax the  mnseles  and  ad- 
mit the  light,  ilex  th© 
tarsns  on  the  1^  (Fig. 
30fl). 

At  the.  fjmtier  Por- 
tion.— One  inch  aljove 
the  tip  of  the  iutcrnal 


•\ 


Fiir.  M)<  — li^un  of  t2w  wUriM'  tibixl  lo  ibv  ruu.:!..  . 
tliinl  ot  Ibe  Iqr,  itttl  ti  Uie  dvrHlb  pedis  uwry. 
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malleolus  begin  an  incision,  and  carry  it  two  inches  upward,  in  the  tibial 
line  above  given.  This  incision  is  along  the  fibular  border  of  the  exten- 
sor pollicis,  between  which  and  the  tendon  of  the  extensor  communis 
digitorum  the  artery  will  be  found,  with  the  nerve  on  the  fibular  side, 
and  its  companion  veins  on  either  side. 

The  Dot  sails  Pedis. — One  fourth  of  an  inch  to  the  fibular  side  of  and 
parallel  nith  the  tendon  of  the  extensor  pollicis  make  an  incision,  one 
inch  long,  over  the  tarsus.  The  artery  and  veins  wUl  be  seen  on  a  plane 
slightly  deeper  than  the  tendon,  with  the  nerve  on  the  tibial  side  of  the 
v^sels.  This  line  is  a  continuation  upward  of  the  first  metacarpal  inter- 
ei)ace  (Fig.  306). 


CHAPTER  XIL 


TTIE  SCIUSICAL  DISEASES  AND  8UR0ERT  OF  THE  BONTS. 


0«/*^t>.— Inflammatiim  in  bone  may  be  acute  or  chronic^  general  or 
ciTcumxcfibed.  traumntle  or  idiojxitJitv.  It  may  involve  th«  i>iTinstiMim 
(periostitiit)f  the  coiupaot  and  runcelloiis  stihstnnce  [oxlifiv),  aud  me- 
dulla (endostitiB  or  ogteo--aiyelUi«).  findnBtitis  and  periostitia  may 
occur  indejjendenrly.  yet  ostitis,  more  or  less  severe,  must  of  nwesslry 
be  a  part  of  a  pronounced  inflammatiun  of  either  ilie  periosteum  or  the 
endnstenm  and  modal  la. 

The  termination  of  inflammation  in  bone  is  in  resoluff&n  or  l<x^I 
death.  In  resolution  tlie  inflammatory  embiyonic  tissue  undergoes 
granular  metamorpUosis  and  is  absorbed,  or  it  may  be  in  part  converted 
iuto  new  biuie.  If  the  bime  dies,  it  may  be  ca.'^C  off  as  a  sequeniruvu  or 
remain  imprisoned  in  UHbell  of  mnv-ma^le  o-ssiHtus  tirwue,  the  iiKralurrum. 

When  the  inttammatfjiy  profes,s  is  scvei-e,  or  the  arrest  of  nutrition 
sudden  and  complete,  nccronis,  or  denth  in  mass,  occurs ;  under  other 
and  milder  conditions  of  death  in  bone,  the  process  of  dissolution  is 
known  as  caries. 

In  necroHtSy  which  i.s  aptly  ctmii»arwl  to  ffanf/rtme  of  the  soft  tiHsiies, 
the  cast  off  portion  retains  sitniethinp  of  its  origimil  form  and  character ; 
in  Cfirwyf,  which  is  the  molecular  death,  or  uletrniion  of  bone,  the  eell- 
elementa  diRii|i])ear  I>y  gnutular  degeneration,  I;!aviug  no  trace  of  the 
origin.il  stnu'ture. 

Pathofof/y. — When  a  b(me  is  sul>jected  to  irntafion  by  a  force  applied 
from  Mrilhout,  nr  an  interference  with  Its  normal  process  of  nutrition 
from  witliin,  the  earliest  change  which  occurs  is  hypenrmki,  with  marked 
inci*ea.se  in  tlie  nnmbir  of  wlute  blood -cf)rpUHcle».  With  the  dilatation 
of  the  blood -vesst-^ls,  and  osrapo  of  the  leucocytes  into  the  extra- vascular 
spaces,  cell-activity  iMH^^inies  general.  Rapid  pro!  if  emtio  ri  occui-s  in  the 
cells  of  the  ])eriosteum ;  the  medullo-cells  and  the  niyelophixes,  found 
not  only  in  the  central  marrow,  but  around  the  vessels  in  tlie  Haversian 
canals;  the  connective-tissue  cells  and  the  botie-corpuscles.  The  result 
of  (his  gc'neral  pniliferation  is  a  mass  of  protoplasm  or  embryonic  cells 
analogtms  to  that  described  In  the  chapter  on  Inflammation. 

Coincident  with  the  fonnation  of  lliis  embryonic  tissue,  abKorjition  (»f 
the  surrounding  and  contiguous  okkhous  lamellie  (tccurs,  giving  rise  to 
abnormal,  and  often  multiple  and  communicating,  cavities,  known  as  Che 
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caveras  of  HoKshlp.  The  cause  of  this  absf»rption  can  no(>,  as  yet,  be 
aatisfat-torily  exjilained. 

Up  t<t  tins  ]K>irii  iu  the  process  of  inflammation  the  pixijfi-ests  is  pnicti- 
cally  tlie  sumo  in  all  forms  of  ostitis,  wUeiher  acute  or  cliK'nic,  traumatic 
or  idiopathic. 

If  the  ostitis  is  mild  in  clmracter,  and  the  tissues  involvcnt  are  in 
projjer  condition  to  resist  disease,  a  portion  of  the  mass  of  embryonic 
oella  diaap{teuni  by  absorption,  while  tlie  remuinder  becomes  converted 
into  new  bone,  which  new  formation  is  romix'naiitorv  to  the  li>sa  of  tissue 
in  the  earlier  stages  of  the  inflammation,  This  result  njay  occnr  in  the 
periosteum,  compact  tissue,  or  endosteum. 

In  v'xc«ptlomil  ca.tes  the  process  of  embryonic  tisHue-formation  and 
absfirption  of  the  lamelln*  froes  on  indetinitely  until  the  bone  is  more  or 
leas  completely  destroyed  and  replaced  by  pi-anulation-tissuc  Tliis  va- 
riety is  known  as  rarefying  ostitis  {ostitis  rar^aeiens). 

When,  in  the  ]ir<wi'ss  of  repair,  the  new  formation  of  bone-tissne  Ls  In 
excess  of  the  original  structure,  it  is  termed  productive  ostitis  {ogtitts 
osteoplaetica).  In  some  of  these  new  formations  or  exo8toS€s  the  osseous 
structure  resembles  closely  the  parent  bone,  while  in  othere  tlie  new 
product  is  more  dense  and  d/umated.  To  this  variety  the  name  of  ostitis 
sclerofia  has  been  given. 

Productive  ostitis  and  ostitis  sclerosa  occur  usually  in  the  lwme«  of 
the  cranium  and  in  tlie  compact  substance  of  the  long  bones.  In  rare 
instances  the  medullary  cavity  is  tilled  with  newly  formed  bone.  If  the 
inflammatory  process  is  inten.se,  and  the  cundiliou  of  the  tissues  favorable 

its  devidopment,  not  only  the  compact  Kuitstance,  but  tlie  nirtlulla  and 

icellons  tissue  becomes  rapidly  infiltrated  with  pus,  inducing  a  more 
"or  less  extensive  necrosis.  This  condition  is  termed  osteo-im/eliiis.  Sup- 
puration is  especially  apt  to  owmr  in  ostitis  alTtwliug  the  spongy  bones, 
a«  thosR  of  the  tarsus  and  carpus,  the  terminations  of  the  long  boncfi,  and 
the  bodies  of  the  vertebrre,  although  cases  are  not  infrequently  ol>sorv*Hl 
in  which  the  embryonic  grannlation-tissne  has  filled  the  space  formerly 
occupied  by  the  spongy  substance,  and  in  which  no  pns  is  pjvsent  {ostitis 
interna  fungosa).  The  inlbuimutory  tissue  occasionally  iindeixoes 
caseous  degeneration  (oxfitis  interna  raseosa).  It  is  the  oftinion  of  nuKl< 
em  patholfigy  thai  a  large  proportion  of  cases  of  ostitis  and  oaicomye- 
litia  not  <)f  traumatic  origin  are  <lue  to  the  pi-eaence  of  thi>  IxieHlus  tuber- 
culosis {tr/fferni/nr  ostitis). 

Causes. — Inflammation  of  the  periosteum  and  the  underlying  bone 
may  result  from  direct  or  indii-ect  violence.  A  fracture  will  pnxluce  a 
typical  acute  ostitis,  while  the  saute  n»sult  nifty  be  .secondary  to  an  injury 
of  a  joint.  Traumatic  ostitis  is  almost  nlways  jinite,  wliile  idi<>iK)thic 
iuflnmmnti4m  is  iiHually  subacute  in  character.  OstilLs  and  iHtriostiiia 
occnr  chiefly  as  fX]>ri'ssions  of  a  dyscnisin.  They  are  fi-eqiiently  met 
with  in  patients sulTeriug  from  tubentulosis,  scrofula,  and  syphilis.  Peri- 
ostitis osteoplasttca^  affecting  the  tibia  and  bones  of  the  ciJvarium,  re- 
sulting in  nodes  or  exostoses,  is  frequent  in  this  last  disease.  Tubeit-u- 
losis  in  bone  u::':ally  occurs  in  the  young,  and  naturally  iit  chiJdivu  of 
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tuberru]ar  ]>arentaj^.  The  vprtebnK,  ribs,  and  !«f«rn(ini  are  more  apt  to 
l>e  iiitarked,  »nd  nt*xt  in  order  are  the  tibia  and  femur.  In  these  bones 
the  riil>epriiloH.s  deiMisir  is  nsiially  found  at  ur  near  iht-  epiphysis,  the 
joint  iHx'nming  afffrt»>l  by  direct  invasion  through  the  aitieular  siiifacuH ; 
les3  frequently  the  bone  is  iavolvtid  by  iuvasiou  from  the  joint  (tuber- 
cular synovitis  vr  iirthritiw). 

In  IraiimaEic  ostitis  it  Is  prolxible  that  the  initial  lesion,  in  the  great 
majority  of  instances,  is  the  rupture  of  a  capillary,  and  hreniorrhago  in 
the  cuncelliJUR  ti.ssne.  It  has  bwu  Hbowu  liy  I'omil  and  Ranvipr  that 
the  protection  of  the  capillaries,  in  bone  which  is  undcrgoinjr  active  de- 
velopment, is  so  deficient  that  extmvasation  occurs  with  such  frequency 
that  the  process  may  be  almost  considered  as  pliysioluj^ical.  This  is 
especially  true  of  the  short.  s|HJDgy  bones,  tiie  epiphyseal  regions  of  the 
long  boueti,  tiie  sternum,  and  vertebra?.  If  to  tliis  \w  udded  (he  fact  that 
Iluwe  bontw  are  the  most  frequent  sent  of  the  intinmmalory  change,  and 
liiat  the  period  of  life  in  which  ostitis  usually  occurs  is  tlie  period  of 
greatest  nutritive  activity,  it  Ls  not  difficult  to  conceive  that  an  extrava- 
sation of  blood  which  would  Iw  practically  hnrmlew*  in  a  \'ison)us  and 
healthful  condition  of  the  bones  might  induce  8«^riou8  inflammatory 
changes  in  tissues  already  deficient  in  nutriti'<n. 

Symptoms. — PerimtiiiM,  whether  acute  or  chronic,  is  usually  charac- 
terized by  imin  at  the  seat  of  inthininitition  before  any  tumefaction  is  rec- 
ognized. The  wverify  rif  the  juiin  is  in  pro^mrtiou  to  the  iut^-nsily  of  the 
morbid  process.  It  is  markedly  increased  on  pressure,  and  is  nsunlly 
more  severe  at  night.  The  symptoms  of  pressure  upon  the  end-organs 
of  the  sensory  nerves  are  coiucideut  with  the  remarkably  rapid  develop- 
tuent  of  the  embryonic  tissue  fn)m  ]>r<j[ifera(ion,  diiefly  of  the  cells  of 
the  periosteum,  the  new  ftirmation  lifting  the  c<ivering  fnim  the  bone. 
The  disease  may  be  ushered  in  with  or  without  a  chill  or  rigors.  The 
exacerlKitions  of  iem|)eraturu  are,  as  a  rule,  not  so  high  in  osteo-periMt- 
tUis  US  in  oatro-ijiyrlitifi. 

In  this  latter  form  of  09fifi»  the  sj'mptoms  are  ra(tre  grave  in  diame- 
ter. The  sense  of  pain  Ls  deep-seated  and  intense  in  most  instance-%  with 
usually  high  febrile  movement.  The  surrounding  soft  parts  become 
swollen,  red,  and  u'demutous,  and,  as  a  rule,  septic  absorption  becomes, 
in  the  ejirly  history  of  the  case,  n  prominent  and  dangerous  symptom, 
lerminating  not  infretjuently  in  pyiemia  and  death. 

yVfrtZ/w/r-ff/. —The  curliest  indication  in  the  treatment  of  acute  perios- 
titis is  rest  in  bed.  with  the  part  involved  in  the  position  of  least  discnm- 
fotU  Hot  applii-aiions.  by  means  of  the  rubber  water-bag,  or  cloths 
dipped  In  hot  water  and  jxtrtially  wrung  out,  or  the  ci»H  ice-bng  or 
cloths,  as  may  seem  most  agivealjle  to  the  patient,  will  be  found  of  value. 

When  the  inthuuuialory  symjitoms  are  severe,  as  determined  by  i)ain, 
swelling,  and  high  ffrbrile  mrivcuieni,  and  esfxi-ially  when  the  .Huspiriou 
of  pus  uniler  the  ]jerlnsteum  has  been  confirmed  by  exphmition  with  a 
good-sized  hyp*Miennic  needle  and  as|>irator,  a  free  incision  is  demanded. 
This  procedure  should  not  be  delayed,  for  n<)t  infn*queully  iireparable 
damage  may  follow  the  lifting  of  the  periosteum  by  the  intlamnmr<.ry 
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process.  It  is  Iwrter  to  en*  on  tlio  safe  side,  if  the  iliiij^nosis  is  in  donbt, 
and  make  the  incisioti  down  and  through  to  the  bone-,  an  operation  which 
h  exceedingly  simple  when  EtfmarcVs  bandage  is  employed,  and  practi- 
cally free  from  danger. 

All  such  wounds  should  be  filled  with  sublimate-gauze  dre«wiu^Ti. 
When  ostitis  exists,  if  the  symi>t<)ms  point  tt)  sevei-e  or  extensive  inHaiii- 
matiun,  the  trepiiine,  rongeur,  gouge,  or  chisel  should  be  freely  used  to 
effect  easy  escape  to  any  pns  which  may  be  imprisoned,  in  the  bony 
tissues.  In  nsfeo-myelitis  this  nu'thod  of  tn^atroeut  is  Iniperalive.  Ab- 
scess of  bone  should  be  li-eateil  upon  the  principles  of  immeiliate  o|n'ra-^ 
tion  and  free  di'ainaj^e. 

When  necrosis  or  caries  is  evident,  the  removal  of  the  dead  lissue  m 
necessary,  since  ilH  jjivsunce  as  u  foreign  btnly  is  aconslaut  nieimce  lo 
the  contiguous  heAlthy  structures.  A  free  incision  sliould  be  made,  down 
l/i  and  along  the  diseased  line,  the  first  and  only  cut  going  dnwTi  to  the 
dead  bone,  dividing  the  thickened  pej-iosleum  with  the  skin.  Then,  with 
the  elevator— pfieferably  Sayre's  oyster-knife — carefully  peel  up  the  lu-ri- 
ostetim  until  the  healthy  hone  is  reached.  If  the  dead  bone  can  not  be 
lifted  out  it  should  be  divided  with  the  exsector  or  the  cut  ting -forcei>s. 
For  lifting  a  seque.'ttrun]  the  forcejie  of  Hamilton  or  other  grasping  in- 
strument will  suflice.  In  chronic  (xslitis  ()f  tfte  sixingy  substance  Volk- 
mann's  spiHin-scmper  is  an  excellent  instrument. 

In  no  deportment  of  surgery  Is  thortuighness  more  essential  than  in 
operations  upon  carious  and  necrotic  Imjuc,  and  especially  in  osUo-mye- 
litU.  The  part  involved  should  be  exposed  by  a  very  free  incision,  when 
this  is  possible,  and  all  dise4i8ed  portions  rtimovcd  with  the  sharp  spoou 
or  chisel  or  gouge.  When  an  extremity  is  involved,  KsmarcU's  luindagu 
should  be  used,  Tn  api>lying  it.  no  compression  should  l>e  exercised 
over  the  area  of  inflanimalion,  for  fear  of  for<'ing  septii-  products  into  the 
vessels.  In  the  tibia,  after  the  periosteum  has  been  liflx^d  and  the  soft 
parts  held  aside,  the  anterior  aspect  of  the  bone  should  be  chiseled  off 
with  the  curved  instrument  until  the  medullary  canal  as  far  as  diseased 
has  been  converted  into  a  trough,  the  sides  and  bottom  of  which  should 
W  most  thoroughly  sri-ai)ed  with  a  \'oIkuKinu's  spoou. 

In  all  these  cases  sublimate  irrigation  is  essential,  and  in  tuberculosis 
of  iKmo,  in  order  to  prevent  possible  systemic  infection,  it  is  iuiiterative. 
With  the  tourniquet  applied,  a  1  to  2,(KK>  soluthm  may  be  used  either 
continuously  or  hy  freely  fiooding  the  wound  at  very  frt^quent  intervals. 
In  order  to  insure  the  destruction  of  all  germs,  the  wonnd  may  be  finally 
filled  and  mopped  out  with  a  1  to  600  solution  ;  but  this  should  be 
immediately  diluted  by  washing  out  with  the  weaker  solution.  Wlien 
no  tourniquet  is  employed,  the  s<ilntion  should  not  be  stnutger  than  1 
to  3.()00,  usually  1  to  R,m\. 

When  ono  portion  of  the  amal  of  the  lihia  la  involved  it  is  impera- 
tive to  expose  the  medulla  well  above  and  below  this  iHjint  in  onler  to 
alh]w  of  fuU  inspection,  and  in  most  cai^s  it  will  !»  necessary  to  trough 
the  entire  canal  to  each  epiphysis.  When  the  disease  extends  through 
the  epiphyses  the  cancellous  expansions  should  be  sci-aped  out. 
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When  a  bono  La  tbns  tn)ugbed  it  should  bo  pAcked  with  nseptlo 
gauae  and  treattKl  by  the  open  method.  No  Hutures  nre  used  nnd  no 
Hgatnres  are  rv'quirpd.  Iljpmorrhni^?  is  rontrollcd  by  ccHnnrrssinn  over 
the  dressing  sind  by  elevation  of  rhe  mi'mt»er.  Tho  dressings  usually 
rwinire  renewing  about  once  every  fivo  or  seven  days.  When  sinnses  iu 
the  soft  jjurts  exist  th*?y  should  1^  th<»roujrhIy  sri-ai>ed  out  urdis»fcted 
away  and  carefully  aseptirised  with  Hubliruale  M'lutioti. 

When  the  lower  end  and  cancellous  GX|uinsion  of  the  femur  is  iu- 
volveil  and  the  joint  nut  yet  invaded,  it  should  be  enterefl  fnmi  the 
latenil  aspects  (i)referably  the  external),  in  oi-der  to  avoid  the  synovial 
cavity  beneath  tlie  quadriceps  tendon  which  extends  two  inches  or  more 
above  (he  articular  surface. 

The  same  general  rules  apply  to  all  the  long  bones.  In  the  hands  and 
feet  the  8harp  8}>o()tL  will  usually  suEIiru.  Multijilt*  dniinage-tubes  are 
often  essential  in  these  easts. 

OnleoTnalaciu — Rarhids, — Ottfeamaln/'ia  {mnffiJifs  f/xxfitm)  is  a  dis- 
ease of  adult  life,  and  is  esjiecially  apt  to  occur  in  child-bearing  women. 
The  chief  jtathoh^cal  change  is  the  disappearance  of  the  earthy  con- 
stituents fmm  the  Iw.nes,  and  their  presence  in  the  blood  and  excretions 
in  abnormal  proportion.  Softening  is  <»ften  present  to  such  an  extent 
that  marked  distortions  occur  fi-ora  muscular  contraction  and  siijienu. 
cumbent  weight.  The  medulla  of  the  bones  is  the  seat  of  congestion, 
often  resulting  iu  extnivasalion  of  MoihI.  In  the  later  sragen  the  Imny 
lainellffi  disapiH>nr  hy  alworption,  the  process  commencing  from  within. 

The  trraliin'iit  consists  in  the  iirevention  of  fnicriire  and  deformity  by 
proper  prf-caiition,  and  the  restoration  of  the  tisw*ous  system  to  its  normal 
condition  hy  generous  diet,  studied  hygiene,  tonics,  and  the  administra- 
tion of  the  hyjiophosphites  of  lime  and  soda,  witli  ciKl-liver  oil  and  iron. 

Rackith,  or  '■'■ricA-et,r,'^  is  strictly  a  disease  of  childhood  and  youth. 
Although  it  attacks  the  entire  osseous  system,  its  disastrous  efTeets  are 
chiedy  oljserved  in  the  bonea  ()f  the  skull  and  the  long  bones  of  the 
lower  extremities.  The  Itone-s  of  the  skull  U'come  thickened  and  promi- 
nent, the  sternum  is  advanced  and  angular  (*'pige<m-breaHt"),  and  the 
!*ones  of  the  lower  extremities  are  curved  antero-posteriorly  or  laterally. 
While  the  diameter  of  a  rachitic  bone  is  usually  increased  at  all  points 
the  eidurgement  is  most  marked  near  the  extremities.  Rickets  is  a  dis- 
ea£»e  of  malnutrition.  Its  chief  puthologiciU  feature  is  the  formation  of 
an  embryonic  tissue,  which  in  normal  condition  is  converted  into  bone, 
but  In  the  rachitic  diathesis  rmly  i>artially  (if  at  all)  undergoes  ijssi- 
fication.  The  cells  of  the  periosteum  are  unusuully  active  in  this  pro- 
liferation, as  are  the  cartilage  hone-making  cells ;  yet  this  new  tissue 
remains  iu  great  part  embryonic,  without  the  formation  of  the  osseous 
lamellje. 

The  (rentnumt  of  rickets  is.  first,  to  prevent  deformity,  and,  secondly, 

to  relieve  the  dys<!rasiu.     Kachitic  chiltlren  shouhl  be  kept  in  the  recutn- 

bcnt  posture,  or,  if  allow<Ml  to  stJind  or  wtilk,  nrtilicial  support  should  l>e 

,^ven  to  the  lower  extremities  and  spine.     The  medical  indication.H  are 

ttritious  diet,  luit-of-door  life,  and  the  admiuistnitioa  of  the  liypoph*)S- 
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|)hit(?s  <if  lime  and  Roila,  with  cod-liver  (lil  and  tonica.  The  coiTection  of 
the  dt'fi)rmi tit's  which  may  iTsult  frtun  rirkels  will  be  considered  in  the 
article  on  Orthopiedic  Surgery. 


PRACTrUES. 

Fractures. — A  fracture  is  a  sudden  solution  of  continuity  in  bone  or 
cartilage.  The  t«rni  is  commonly  applied  to  lesions  of  bone.  A  fmrtiire 
may  be  partial  or  rompleti*;  transvers**,  oMiqtie,  or  longirtulinal ;  singlci 
double,  or  multiple;  simple,  com  minuted,  compound,  and  complicated, 
A  partial  fracture  occurs  when  a  bone  breuks  or  splinters  on  one  side  (its 
conrex  surface)  and  bctuls  uit  the  (.'ppttsile  (green-slick  fracture).  In  a 
c<mlplel^J  fracture  tiicri'  is  a  total  H<iIiition  of  continuity.  A  transverse 
fnu-turo,  or  one  in  which  the  line  of  cleavage  is,  in  general,  at  a  light 
angle  with  the  axis  of  the  bone,  Is  rare  as  cumpai-ed  with  the  oblitjue.  A 
longitudinal  fracitare  is  as])lit  in  the  long  axis  of  a  bone.  It  is  frequently 
caused  by  penetrating  wounds  (gunshot),  or  may  result  from  a  fall  with 
great  violence  upon  the  hands  or  feet,  when  the  cleavage  commences  in 
the  articular  surface.  In  this  way  the  astriigalus  may  l>e  driven  between 
the  fi-iigments  of  a  longitudiual  fracture  of  the  tibia,  era  like  aiMnilent 
occur  at  the  knee  or  wrist. 

A  single  fracture  is  one  break  in  on.e  bone ;  a  double  fracture  is  a  so- 
lution of  normal  continuity  in  two  bones  of  one  member,  as  the  ulna  and 
radius,  the  tibia  and  tibula;  multiple  fracture  isatCTm  applied  to  two 
or  more  separate  breaks  in  one  or  several  bones.  AVlien  a  bone  is  broken 
in  one  direction,  and  at  one  {Kilnt^  without  injury  of  any  summnding 
oi^n  or  perforation  of  the  akin,  It  is  termed  a  simplti  fracture;  if  there 
are  more  than  two  fmgraents  it  is  a  comminuted  fracture :  if  any  jiart  of 
the  fmclimMl  surfiiiTe  eomniuiiimteK  wilh  the  almosphere  it  is  a  com- 
p*ntiui- ;  and  if  it  communicates  with  a  joint,  or  involves  in  the  fracrure 
the  wound  of  any  important  <^)rg;in.  as  a  large  artery  or  vein,  or,  as  in 
fracture  of  a  rib,  occasionally  the  pleura  or  lung  is  wounded,  it  is  a  com- 
plicated  fractui-e.  An  impaeUd  fracture  is  one  in  which  the  fragments 
are  spliutereil  and  interlocked  with  more  or  less  complete  iuiiiiobilily. 

A  fracture  may  be  caused  by  external  violence^  dirf?ctly  or  indirectly 
apftlied,  or  by  muscular  action,  or  both  factors  may  unite  in  the  produc- 
tion of  the  lesion.  As  an  example  of  dlmcl  violence,  in  the  effort  to  ward 
off  a  blow  fnim  the  hcnil  the  ulna  may  lie  br«iken  by  the  forco  of  a  cane 
immediately  beneath  the  contusion  of  the  soft  parts.  A  blow  on  the 
vertex  which  fractures  the  base  of  the  skull,  or  a  fall  on  the  foot  which 
breaks  the  femur,  are  common  examples  of  fracture  from  indirect  vio- 
lence, ('outraction  of  tlie  (pmdrice])s  extenwir  may  fracture  the  patella, 
or  the  same  lesion  may  result  frrmi  a  fall  on  the  kmn*,  in  which  the  direct 
violence  and  the  action  of  this  powerful  muscle  unite  to  cause  the  fracture. 
In  addition  tr)  these  direct  agencies,  certain  conditions  of  the  tissnes  pre- 
dispost*  to  fracture.  The  bones  of  the  aged  break  more  readily  and  are 
slower  in  reimir  thnn  the  young  and  midillc-ngt^d.  There  i.s  a  not  infre- 
quent condition  of  fragility  in  the  bones  of  the  insane  which,  either  alone 
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or  togethor  witli  cxrr'ssivo  and  iinpnntn>Hnf»1e  musriilar  nrtion,  renders 
them  liable  to  hi-eak.  T  Im\*e  seen  one  specimen  of  this  nnture  in  whieh 
every  rib  was  broken,  aiul  some  of  these  in  two  or  more  places.  As  hereto- 
fore stated,  fracture  is  common  in  the  disease  known  aa  osteomalacia, 
aud  may  oc*ur,  though  less  likely,  in  rachitis.  Sex,  vocation,  and 
manual  preference  also  jjrediftjMise  to  fmcture.  Men  suffer  niui'b  more 
frequently  than  women,  and  any  vocation  which  exposes  to  violence 
increases  the  proportion  of  fractuiies.  The  bones  of  the  right,  the  jire- 
feiTPil  side,  ore  more  frequently  broken  than  the  left. 

SymploiiiH. — The  symptoms  of  fracture  are:  Loss  of  function  ;  ah- 
sen<e  of  normal  contour  ;  prffernatural  nwbtUty  ;  crepitus.  A  broken 
bone  which  is  not  impacted  no  longer  acts  as  a  support,  or  sustains  mus- 
cular contraction.  The  natural  sha|>e  or  outline  is  mfire  or  less  diwfoi'ft'd 
by  disphiwment  iind  overlajipins  of  the  fnijjmi'uls.  Carvful  manipula- 
tion will  det4»rminB  the.  ovemding.  me^isurement  will  show  shortening, 
while  comparison  with  the  uninjured  side  will  determine  the  degree  of 
asymmetry. 

CrepUuJi^  which  is  not  always  necessary  to  correct  diagnosis,  is  the 
sensation  imparted  to  the  touch,  and  occasionally  recoguizetl  by  the  ear, 
when  llie  mugh  fragments  are  moved  so  as  to  grate  uihjq  each  other. 
The  diagnosis  of  an  impacted  fracture  is  more  difficult,  since  crepitus  and 
mobility  are  absent.  Shortening  must  of  neri'.ssity  exist,  which,  with 
partial  loss  of  function  and  more  or  le^ss  pain  and  thickening  at  the  point 
of  fracture,  will  lead  to  the  recognition  of  the  lesion.  A  longitudinal 
fracture  or  fissare  is  often  with  difficulty  recognized,  and  may  escape 
detecLiou. 

Proctufs  <if  Repair. — The  first  and  immediate  result  of  a  fracture  is 
haemorrhage,  which  occurs  from  the  arteries,  arterioles,  capillaries, 
venules,  and  veins  of  the  m»>dulla,  comiract  sulistance,  (MTiosteuui,  ar.tl 
any  surrounding  soft  pans  which  may  he  involved  in  the  injury.  As  a 
result  of  the  irritation  determined  by  the  accident  and  hemorrhage,  in- 
flammation is  precipitated,  n^'perajmia  of  the  bone  and  contiguou.s  soft 
tissues  ensues.  Aa  in  ostitis,  absorption  of  the  bony  walls  of  the  llaver- 
sian  canals  occurs  with  the  dilatation  of  the  vessels.  an4l  general  cell-pro- 
liferation follows.  In  the  medullary  cavity  proper,  in  the  medullary 
spaces  of  ilie  Uavei-siau  systems,  in  ihe  peritisteum,  and  the  iiitlamed 
suiToumling  tissues,  this  process  is  common.  As  in  all  intlammutory 
processe--,  the  leucocytes  are  present  in  great  miml»ers.  The  m«_Miullo- 
cells,  myeloplaxes,  twteoblasts,  i>eriosteal  cells,  and  connective-tissue 
corpustdes,  undergo  rapid  jM'oliferation,  resulting  in  the  formation  of  a 
mass  <if  coiunum  embryonic  cells,  which  inlillrate  the  clot  Iwlwivu  and 
aronnd  the  fragments.  Jfew-foi-med  capillariea  are  projected  into  and 
tlirough  this  granulatiou-tissue  in  the  same  manner  as  in  the  process  of 
reiMiir  in  wounds  of  the  soft  parts. 

If  the  broken  ends  do  not  come  in  contact  with  the  air — that  is,  if  the 
fracture  is  not  c*j'mpound'—\\ie  pr<jcess  of  rejmir  in  bone  after  an  injury 
is  similar  to  Ihe  j)hy Biological  process  of  development  of  this  tissiie — 
namely,  the  umbryunic  tissue  is  develo|)ed  iniu  cartilage-cells,  and  tliese, 
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nndpr^oini?  proliferation,  develop  into  a  secondary  embryonic 
wiiieh  is  formed  directly  into  l)one.  If,  however,  air  is  admitted  to  a 
wound  in  lK>ne,  the  process  of  ossification  in  the  eml>r>'onic  tissue  is  more 
rapiti  and  dJrwt,  since  the  intei-mediale  stage  uf  cju-Lilage-ceU  funnatidn 
does  not  occur. 

A  ]>ortion  *»f  tliis  new-Formed  tissue,  which  resnlfs  from  the  irritntion 
following  a  fnictnre,  undergoes  a  process  of  calrific-ation  by  the  absorp- 
tion of  inorganic  material  from  the  blood,  and  ia  then  luiown  as  callus. 
That  iKjrtii'U  wliich  lies  aniimd  and  <m  the  outer  side  is  th«  eit^h€<(t?thff; 
callus;  Iwtween  the  frafjments,  the  inferiiisdiaic ;  nnd  witliin  the  medul- 
lary canal,  the  central  or  ^*pin^  callus. 

In  an  adult  or  niiddh'-u^nl  person,  commenHnfr  \vithin  the  first  few- 
hours  9uccee<ling  a  fracture,  the  embryonic  tissue,  which  is  forme^l  in 
varying  quantity,  remains  soft  and  yielding  until  about  the  tenth  day, 
when  the  cells  begin  to  l:»e  infiltrated  with  calcai^eous  matter.  The  i)r<>- 
ceea  of  solidification  in  the  callus  ia  complete  at  a  period  varying  usually 
from  fifteen  to  tliirty  days.  It  is  more  rapid  in  children,  nnd  slower 
in  the  old. 

When  complete  displacement  with  overlapping  occurs,  or  when  an 
aponeumsis  or  tendon,  or  other  dense  tissue,  sepanites  the  broken  ends, 
the  process  of  callus-building  Is  Interferetl  willi,  and  faiitireof  ossification 
may  result.     Usually  a  greater  portion  of  the  callus  becomes  absorbed 


rtd.  MT.— Iii»;itu<ltna1  MctioB  ofa  lYnMnred  fvmiir,  Hhor- 
imr  i>OTiiiancni  ocdUMon  <>f  the  mcdalUrr  ohulI.  Tlie 
*{uliiutiU'  ('XiniKHiK    U  well  ohawD    in  tlJu  ri|fbt-tiaD(l 
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within  from  thirty  to  sixty  days  after  tlie  frwhin*.  Tliis  is  especinlly 
irne  of  Ihe  ensheuthing  layer  and  the  i'enlnil  mlhis.  That  pttrtion  whirli 
iut^Tveiied  belwet-u  the  oppijsing  aurfar^es  K^om^s  ortrtniizwl  intn  ppr- 
muni'iit  Ixme.  Tlif  pin  vullus  remains  for  a  while,  and  may  completely 
CHX'liido  the  medullary  nanal,  Imt  usu- 
ally at  a  later  jwriod  undei^roes  af>- 
sorptiun.  In  some  ciises  the  medul- 
lary canal  is  nut  nM^lnhlishcd.  Fi*;. 
3rt?  shows  a  section  of  n  broken  femur 
in  which,  after  a  considerable  laj^se  of 
tiiae,  the  canal  was  still  occluded. 
The  peculiar  sUtlactUe  (exostosis)  oc- 
nirred  at  the  Hi?at  of  frit-luiv.     The 

Xtermanenry  of  the  external  cnlliisaiid  jV^^^B^BftL'V 

its  dBi'eh>pnienr.  into  exostoses  de- 
pends cliielly  ui)r)n  the  disturbed  nu- 
trition of  tlie  iwrt  (Kijt.  aot?).  It  has 
been  noticed  that  when  a  fracture  oc- 
curs near  the  insertion  of  a  {;i-oup  of 
luumcles  laa  at  or  near  the  trt>cbanter), 
exnstfRda  is  the  rule,  and  may  h**  very 
extensive  (Kig.  3(IH  \\ 

ProffTtasts  and  TretUvtenl  in  Oen- 
WO'/.— The  prognosis  of  a  simple  fract- 
ure in  a  healthy  eliild  or  adult  is 
always  favornhlc.  The  danger  is  in- 
creased wirh  the  multi|i1ieity  and  com- 
plicniioiis  of  the  awident.  A  com- 
pound fracture  is  sufficiently  jBTn^e  to 
demand  the  Krealest  attention.  Death 
may  result  from  sepsis  or  fatty  embol-  t„ 
ism.  A  loD^tudinal  fractm-e  is  a  more 
serious  injury,  ('si)ccially  ^Tnve,  as  far 
as  the  int-e^nity  of  the  meailK^r  is  con- 
cerned, when  a  joint  is  implicated. 

In  all  forms  of  fnictun*  the  progno- 
sis increns«>a  in  gravity  with  each  decade  beyond  Ihe  third.  When  the 
fracture  is  complete,  and  displacement  has  occurred,  exact  reposition 
is  impossible,  and  shortening  almost  inevitable.  The  excejftions  are 
extremely  rai-e,  es^wcially  in  the  single  lioues  as  the  femur,  liumerus, 
and  clavicle. 

The  givat  end  fo  be  achieved  in  the  treatment  of  fractnres  is  a  re- 
duction of  the  displacement  to  as  near  tlie  normal  as  possible,  and  the 
absolute  reteniion  of  the  jiar^s  as  replaced.  Heduntion  may  usually  be 
BCrtimpIished  without  an  antesthetic,  but  where  the  overlapping  is  con- 
sidertible,  and  muscular  contraction  and  rigidity  maiked,  ether  narcosis 
should  be  Heeured.  The  compai-ntive  sjifety  of  this  anaesthetic  justifies 
its  general  emjiloyment  in  fractures.    A  compound  fracture  demands. 
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with  fixulion,  free  drainage.  The  fragments  should  be  reduced,  even 
when  it  is  nenessary  to  rennjve  projecting  ends  with  the  fiHvejis  or  saw 
t*j  effect  this.  Once  placed  in  position,  they  should  be  kept  at  rest,  with 
o^M'ninf^  and  couiiieruiwnings.  The  various  niethuds  of  treatment  will 
be  describwl  with  cjirh  fracture. 

Spt-clal  PrfU'furfs—CTrajifitm.— The  Iwnes  of  the  sknll  may  !m»  fract- 
nred  hy  dircfi  or  (7////V<'(Y  violence.  Direct,  when  the  bones  give  way 
immediately  beneath  the  point  which  is  struck;  indirect,  as  when,  by 
falling  from  a  height  and  striking  <m  the  feet  or  buttocks,  the  base  of 
the  skull  is  fnictiired  by  tlm  fon-e  tninsmitlcd  thriMigh  the  vertebral  ro]- 
umn.  A  rarer  form  of  indirect  fracture  of  the  skull  is  that  known  as 
fracture  by  ronfre-cor/p,  in  whirh  the  bones  ^ve  way  at  a  point  opjMieite 
to  that  at  whirh  tlie  injury  is  received. 

Fractures  of  the  skull  may  occur  with  or  without  compression  of  the 
brain  or  meninges.  The  outer  table  may  l>e  depressed  by  crushing  into 
the  diphre  without  fracture  of  the  inner  or  vitreous  table,  and,  alnmge  as 
it  may  appear,  in  rare  instances  the  inner  table  is  broken,  while  the  outer 
plnlo  is  not  depressed.  M(U*e  frequently  both  tables  are  involved. 
Fractures  of  the  skull  may  he  simjile,  compound,  comminuted,  compli- 
cate<l,  single,  or  multiple.  Tliey  are  chiefly  divisible  into  those  of  the 
t)ertex  and  those  of  the  ha^e. 

Fractures  of  the  base  are  nsn-  — ^^  ->- 

ally  due  to  hutirecty  those  of  the 
vault  to  direci,  violence.  A  blow 
on  the  top  of  the  heiul  may  pro- 
duce a  fmctiire  only  at  the  btuse,  or 
at  both  the  apex  and  base.  Usu- 
ally the  bi-eak  occurs  at  a  point  di- 
rectly in  the  line  uf  the  force  which 
causes  the  lesion.  Aran  demon- 
strated, by  dropping  cadavers  from 
a  height,  that  when  the  frontal  re- 
gion received  the  blow  the  fraetare 
nsnally  tiiok  place  in  tho  anterior 
fof*sa,  the  middle  parietal  and  the 
occipital  region  giving  the  key  to  a 
fracture  respectively  in  the  middle 
and  posterior  fossie.  A  blow  on 
the  chin  h:w  Imh-.u  known  to  pro- 
duce a  fracture  by  driving  the  in- 
ferior maxilla  against  the  temjioral 
bone.  A  iiill  on  the  buttocks  may 
produce  a  comminuted  fracture,  the 
force  being  transmitted  thR'Ugh  the 

vertebral  ctdumn.  Fig.  3i.»y  is  a  copy  from  a  specimen  I  placed  in  the 
Wood  Museum  of  Bellevue  Hospital.  The  patient,  a  heavy  man.  a  sail- 
or, fell  through  the  liutchway  to  the  hold  of  the  ship,  a  distance  of  about 
twenty  fef^t,  striking  on  the  buttocks.     Death  occurretl  imitantly.     The 
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hend  wos  not  bniisecl.     Tlie  raiise  of  death  was  a  nomminiited  frncttire, 
extending  ihroueh  the  tenipfinil,  occipital,  and  sphenoid  bones. 

Dfaf/nosis.—Tlw  diapiiosi.s  of  frnetiire  of  the  vertt-x  may  W  ivadily 
detcimined  when  an  open  wound  exists.  In  many  instances  a  depression 
may  be  determined  by  palpation,  even  when  the  .scalp  ia  unbroken. 
Sym]>loms  t>f  compressiou  of  the  brain  are  not  reliable  aids  in  the  diag- 
nosis of  fractiin'  in  the  Hist  fi'w  days  after  an  injury,  for  the  reason  that 
any  violence  sofflcient  to  produce  a  fractTire  is  also  likely  to  {)rtiduee 
Hyniptonis  of  concussion  which  nit>;ht  easily  be  mistaken  for  compi'es- 
aion.  The  escape  of  brain-9nbstanc«  or  tiie  ventricular  tliiids  is  of 
course  an  unmistakable  sign.  At  the  base,  one  of  the  most  reliable 
aymptonis  of  fracture,  yet  not  always  a  positive  bidicalion  of  this  Iesi<m. 
is  hii^niorrhage.  or  the  esca]ie  of  a  serous  ttuid  fmm  the  eant.  This  only 
occurs,  however,  when  Ihe  line  of  fnu^ture  jiujuMts  throuuli  thej)elrous 
portion  of  the  tempond  hone.  Swellinjr  of  the  vault  of  the  pharynx  is 
not  without  significance  when  any  violence  lias  lieen  .sutfere<l  which  leads 
to  the  susj)ieion  of  fracture  of  the  skull.  If  the  basilar  proecw  of  the 
occipital  iKme  Is  involved,  extravasation  will  not  unlikely  be  present  in 
this  region.  Loss  of  vision  or  the  sense  of  smell  indicate  lesion  of  the 
anterior  fuiiuja.  lu  many  instances  the  diagnosis  must  rest  wholly  u(H>n 
subjective  symptoms, 

Ba.sed  ujhhi  no  objective  symplonis,  the  differentiation  l»et\veeu  con- 
cutxion.  and  rom/trtutsio/i  of  the  bniiu  is  dilHrutt,  and  oft^-n  impossii>le. 

In  general,  it  may  be  said  that  Ihe  symptoms  of  compression  are  those 
of  paralysis,  usually  unilateral  and  more  profound  than  the  symptoms  of 
concussion. 

In  simple  cttneussion  the  patient  may  l>e  aroused  lo  ]>artial  conscious- 
ness, the  respiratory  movements  of  the  muscles  of  the  fai-e  will  be  sym- 
metiical,  equality  of  the  pupils  is  maintained,  and  vomiting  is  of  frequent 
occurrence.  lu  eompreasmn,,  stupor  is  apt  to  he  prolonged  and  pnj- 
fouml,  the  facial  muscles  are  drawn  to  one  sid*',  and  the  buccin^ilor  of  the 
affected  side  is  apt  to  pufT  out  with  the  expiratory  effort.  There  may  be 
inequality  of  the  pupils,  and  vomiting  is  absent. 

In  the  trentment  of  concussion  of  the  brain  the  first  indication  is  rest. 
The  recumbent  ]Kwture,  with  the  head  elevated,  should  be  maintained. 
If  there  ia  marked  coldness  n{  the  skin,  and  evideuce  of  great  pn)straIion 
or  impending  collapse,  wiirmth  should  lie  applied  locally,  and  stimulants 
hypodermically.  Stimulants  must-,  however,  I>e  given  with  disci'etion, 
sine©  the  fever  of  reaction  may  tje  Increased  by  their  excessive  use. 
After  the  shock  passes  off,  cold  applications  to  the  hejid  are  essential. 

The  ^r(Y//mc«/ of  fractures  at  the  ba.«e  is  altogether  expectant.  Sur- 
gical interference  ia  i-arely  if  ever  called  for.  lu  fractures  of  the  vaidt, 
with  depression,  in  adults,  the  trephine  should  be  applied  as  sorm  after 
the  injtiry  as  is  consistent  with  the  patient's  safety.  If  shock  is  present 
without  serious  comprf'ssjoti,  it  will  lie  wi.se  to  wait  until  reaction  is  es- 
tablishbd.  When,  however,  dangerous  depression  exists,  immwliate  np- 
eraliou.  even  without  an  aua'sihetie,  is  denumded.  When  the  symptoms 
of  depression  are  not  prominent,  an  exploratory  incision  is  justifiable  in 
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order  to  determine  with  certainty  whether  there  is  compression  of  the 
brain  or  menin^s.  With  aniisepttc  prtfeaultona  this  operatiuu  adds 
little  to  thi'  pravily  of  the  jMitieQt'w  {>i>si(i<in. 

A  t-omminu/fd  fnirture  in  an  adult  always  demands  the  elevation  and 
removal  of  (he  frajEnmnts.  A  linear  ft-acture,  with  depression,  even  if  this 
is  thriiiffht  tn  l)e  rontiiied  lo  the  outer  pliile.  alsit  demands  (he  tn'phinc  ns 
far  as  tlie  diplw,  and,  if  the  depression  involves  the  inner  talile,  this 
should  also  lie  raised  and  the  frap7n*?nts  removed.  A  fracture  made  by  a 
naiTOw  instninient,  or  other  penen-aTinp  substance,  as  a  gunshot  missile, 
etc.,  di-mands  the  trephine  at  theiKiJnl,  of  entraurt>.  la  children,  thu  tol- 
eration of  the  brain  t<i  prcssun?  is  Hui^h  as  lo  justify  delay  in  elevutiun  of 
the  fragments  unless  alarming  symptoms  supervene. 

Lix-alized  paralysis.  o<iming  on  imiawUafely  after  an  injury  lo  the 
skull,  rails  fiir  trepliining  at  nnce.  It  is  always  better  to  ojierate  early 
than  to  defer  interference  until  intlnmmatory  symptoms  are  present. 
The  danger  is  enhanced  by  such  delay.  The  disrepute  which  this  ojwni- 
tion  has  fallen  into  has  been  chiefly  due  to  too  great  pj-ocrastinalion  in 
sargical  interference. 

(>/>«■/•«//«/(. ^Besides  the  ordinary  cutting  and  li(emosiatir  apiKiniius, 
a  trephine  and  elevntdr  will  bit  found  necessary,  wtule  a  rtrngeur  and 
sequestnini-Eoi'cepa  will  be  of  great  service.  Of  the  various  trephines, 
the  conical  instriuncnt  of  Gait  is  j)refend)le  (Fig.  POV 

TliM  scalp,  wiiliin  two  (ir  thr(?e  inches  of  the  wound,  should  l>e  shaved 
perfectly  clean,  and  it,  together  with  the  hair,  washed  with  I  to-3.0(K) 
Bubliniate  8olutii>«.  A  rubber  band  (ir  itie*^*  of  drainage-lul>e  carried 
around  the  head,  dipping  beneath  llie  occiput,  and  passing  above  the 
ears  and  eyebrows,  will  control  all  Weeding  fi-oni  the  scalp.  Catgut 
Hgaiures  may  be  ai)plied  later.  In  cutting  down  to  rhe  bone,  any  wuiimi 
which  may  exist  should  be  utiMzeil,  and  maybe  enlarged  by  a  crucial 
incision,  if  found  necessary.     The  periosteum  should  not  l)e  lifted. 

When  the  fracture  is  well  exposed,  if  there  is  gi*eat  comminuiion,  and 
if  the  fragments  are  not  lightly  impacted,  they  may  be  lifted  In-  the 
elevator  without  trephining.  If  thisf  instrument  is  ]-«]uired,  advance  the 
central  bit  aUmt  one  eighth  of  an  inch  beyond  the  level  of  the  ciivular 
teeth,  and  fasten  it  firmly  here  by  turning  the  screw  near  the  center  of 
the  shafl..  Tlie  point  of  the  bit  should  be  appli*^!  ujHm  the  solid  unfracl- 
uretl  btme,  about  one  fourth  of  an  inch  frrtm  (he  fissare,  and  the  ^uitpr 
part  of  the  button  lifted  from  the  uninjured  bone.  The  instrument  is 
now  caused  rejwatedly  lo  rotate  for  a  half  circle  and  back,  and  sufficient 
pressure  Is  made  to  carry  the  point  and  teeth  into  the  calvnrium.  When 
the  teeth  have  cut  a  circle  abotti  one  .vixteeath  of  an  inch  in  dejith  the 
histraniL'Ut  should  i>e  removed,  and  tin*  bit  slijipfnl  up  the  shaft  lo  ittt 
original  position.  As  the  operation  proceeds,  the  trephine  should  be  re- 
moved every  few  turns  and  the  ring  denned  out  with  a  tooth-pick.  A 
slight  bleeding  is  apr  to  occur  when  the  dijiloc  is  entei-ed.  As  soon  us 
the  inner  table  is  divided  the  instrument  becomes  locked  and  pmctically 
immovable.  M'onnding  the  dura  mnter  is  scarcely  probable  if  the  trephine 
is  held  perpendicular  to  the  plane  of  the  bone  which  is  beiug  cut.    U  the 
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bntton  does  not  come  up  wirli  the  instrument  it  should  be  lifted  out  with 
the  elevatcir  or  forceps.  The  elevator  may  now  he  cnrried  ciii^efully  nnder 
tht>  edge  of  the  depressed  iNme.  and,  using  the  solid  siirfiice  for  a  fulerum, 
lifce^l  into  poKJtioD,  or,  if  com- 
minuted, removed.  It  is  always 
importanc  to  look  for  any  frag- 
ments, however  small,  which  are 
apt  to  be  broken  off  from  the 
vitreous  table  and  driven  be- 
tween the  (fura  /wtfer  and  the 
skull.  If  the  dura  Iw  torn»  the 
bleeding  slwmld  be  orivstwl  by 
catgut  ligatnres.  and  the  wonnd 
in  this  membrane  elosed  by  sut- 
ures of  the  same  material  (Fig. 
310). 

The  wonnd  should  \te  treat- 
ed under  striet  antisejisis.  and 
shou Id  be  kept  open  wi th  a 
liKht  dressing  of  iodoformized 
and  Hublimute  gauze. 

The  tivphine  should  not  \tc 
applied  over  the  track  of  the  longitudinal  or  lateral  sinuses  and  the 
middle  mtningeal  .irtery.  Depressed  bone  may  be  lifte<l  from  these 
vessels.  Hcemorrhage,  if  it  occur,  may  be  controlled  by  the  ligature  or 
by  compression. 

dt'asaf  Jiojtt's. — One  or  both  nasal  bones  may  Ite  fmctureil  and  de- 
presse*!,  and  in  severe  injuries  the  nasal  processes  of  the  sui)erior  maxilla 
and  the  per|)eTidirnLir  phite  of  the  ethm(,iid  are  involved. 

n<emo!Thage  fi-om  within  the  nose  is  usually  severe,  ond  may  require 
the  tampon  of  the  antei-ior  and  posterior  uares.  The  reiKwition  of  the 
fniguienl.s  sliould  be  effected  with  gi-eat  care.  A  strong,  blunl,  and  iiur- 
ntw  inslninient  passed  along  the  septum  nasi  until  it  is  in  contart  with 
the  inner  snrfac^e  of  the  fragments,  together  with  lateral  ju-essui-e  from 
without  and  at  the  bsise  nf  the  nose,  will  bt^st  rwlu"'  tlie  disphired  pieces. 
In  order  to  bold  thi^  fnignients  in  position,  the  meilnHi  of  treatment  in- 
troduced by  Dr.  Lei^ns  D.  Mason  will  be  found  preferable.  After  reposi- 
tion, as  aI>ove  described,  a  steel  drill  is  passed  directly  ncrnss  the  nose, 
being  entered  through  the  line  of  fracture  or  beneath  it.  Over  the  ends, 
which  pn>jeii  through  the  inti>gument  on  either  side  nf  the  ntjse,  a  strip 
of  pure  niblM-r  "is  plare<l.  a(?ross  the  bridge  of  the  nose,  by  puncturing 
either  end  on  the  head  and  point  of  ilie  needle,  giving  the  rubber  sufQ- 
cient  tension  to  exert  a  gentle  downward  and  lateral  ccmipression,  but 
not  enough  to  interfere  with  the  circnlation  or  to  exert  a  degree  of  press- 
ure on  the  fragments.  The  point  and  head  of  the  needle  may  be  pro- 
tected by  small  pieces  of  cork."*    The  accomiMUiyiug  cut  ^Flg.  309a) 


'  Aitnab  of  Anatomy  nnd  l?arger¥,"  vol.  ii,  pp.  110  and  IIIP. 
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illustnitf'R  the  em|>Ioyment  of  lliis  jin)C«lnre.  Tliis  pntient  received  n 
kick  whifh  (l«)vo  tlio  imaal  pmcess  of  ihe  Bnperior  maxilla  of  the  right 
side  iiml  rhe  riglif  nasal  bone  into  the  cavity  of  the  nose.  The  def'»nnity 
was  marked  and  the  voice  greatly  changed  and  unuHuuUy  nasal  in  tone. 
The  bones  could  be  readily  replaced,  but  would  return  to  their  abnoi'nial 

position  as  soon  as  the  instrument. 
was  vvithdmwn.  L'nch'r  ethnr  I  n?- 
l»l!n-ed  the  fnigmenis,  and,  while 
lii'Id  in  proi>er  position,  I  drove  one 
of  my  steel  tixation-drilla  tnm\  side 
to  side,  passing  it  !>L>nt^atli  tlu'  loos- 
ennl  pii»ce«.  A  light  loop  of  irtdo- 
form  gunze  was  twist»»d  acniHS  the 
nose  and  over  ttie  ends  of  tlin  drill. 
The  instrument  remained  in  place 
ten  diiys,  was  removed,  and  a  proper 
cnre  attainf<I. 
.j^—    ^^^^^^  The  drill  may  l>e  removed  about 

.J^^B|         '^L  ^^^^^^F       ^^^  sixth  to  the  tenth  day.     When 
^^^P  'i^^^^^r  the  blow  is  receivefl  on   the  Hifle  of 

^^^  fW^^  the  nose,  the  fnielure  and  depression 

Fio.  BWA.-c.»oro'Tooie.  "'^y   ^^^  Unilateral.     In   such   cases, 

replaceinenl  eJTe*'t«l  after  the  man- 
ner just  described  will  usually  sitfiice,  since  the  fragment!*  are  not 
likely  to  be  displared  when  vncii  in  position.  When  the  fniclnre  is 
bilateral,  the  drill  should  be  enteitd  at  Ihe  level  of  solid  and  nnbrokcn 
bone,  on  one  side,  if  ])ossible.  When  Ihe  bones  am  widely  eomniiiiuled 
a  si!rond  drill  may  be  nlilizcd.  In  those  instances  where  the  |>eriien- 
dicular  plates  o(  the  ethnoid  or  vnmer  are  broken,  after  reposition  and 
fixation  with  the  drills,  any  lateral  deviation  of  the  septum  .should  be 
corrected.    Pings  of  gauze  may  l>e  carried  into  the  nares.  if  nei-essary. 

At  limes,  and  especially  in  children,  when  the  na^al  arch  is  struck 
tnmi  the  front,  the  fraeture  (mh-ui-s  at  the  naso-maxillary  sutui-e,  uu<i  the 
nasjil  bones  are  driven  in  without  comminution.  In  this  varioty  of  de- 
pression considenilile  U>n'v.  is  needed  to  elTeet  reiluetion.  Such  is  the 
rapidily  with  whjrh  rfjiair  and  union  occur  here,  na  in  all  the  bones  of 
the  face,  that,  if  the  effort  at  reduction  is  delayed  for  tnore  than  twenty- 
four  or  forty-eight  hours  it  will  be  exceedingly  difficult,  if  not  im] 
Bible,  to  acconiplisii. 

Fracture  of  the  malar  bone  occure  rarely,  and  is  the  nwult  of  violence 
80  great  that  usuully  the  iip|wr  jaw  and  other  bones  arc  br<iken.  Kverj' 
effort  should  be  made  to  restcire  the  nornuil  contour  to  the  face  by  repo- 
sition of  the  fragments,  none  of  which  should  lie  removed,  since  tlie 
vitality  of  the  bones  of  the  facets  so  great  that  necmsis  after  injury  is 
exceptional. 

When  the  fracture  is  comiwund,  and  this  is  usually  the  atae^  the 
fragments  may  be  lifted  into  place  through  the  wound,  by  mean.'*  of  the 
bullet-screw  elevat4]r,  or  other  instruments ;  or,  lu;  advisf^l  by  Hamilton, 
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the  finger  or  Ihiimli  may  \yo.  imsmed  undtimeath  the  lip  to  tho  zyg'»niatic 
arch»  whicli  can  be  iilJUze<l  as  a  point  for  pressure.  At  times,  bowrever, 
it  may  be  necessary  to  enter  the  antrum  maxiUare  by  trepMning  or  drill- 
ing throogh  the  nnlerior  wall  of  the  antrum.  The  point  of  entrance 
should  be  immediately  above  the  first  (or  autenur  molar)  tooth,  at  a  dis- 
tance of  fn>m  one  half  to  three  fourths  of  un  inch  below  the  inferior  mar- 
gin of  tho  <irl>it. 

Fracture  of  the  zygomatic  process^  either  of  the  malar  or  temiwral 
bqnes,  nmy  ihii'uv  singly  or  as  a  I'oiniiliitirion  of  the  fnirture  jnHt  trenled. 
If  the  force  which  pp^diices  the  lesion  <ioe.s  not  wound  the  temporal  or 
maxillary'  arteries,  the  treatment  is  simple.  If  the  depression  is  ^uf!inent 
to  cau»}  def»jnnity»  cut  down  to  the  ai-ch,  insert  a  hook  elevator,  and  lift 
the  bone  into  pltice.  It  may  be  necessbry  to  limit  mastication  by  tiie  ap- 
plication of  a  bandage,  as  in  fracture  of  the  lower  jaw. 

Tho  superior  viaxilla  may  alone  Iw  broken,  although  it  is  usnnlly 
complicated  with  fracture  of  other  bones.  A  blow  received  at  the  roots 
of  the  t*t'th  may  drive  the  alveolar  and  palatal  arch  downward,  or,  if  the 
direction  of  the  impinging  body  is  from  before  backward  and  upward, 
the  antrum  may  be  opened. 

The  treatment  is  to  cleanHO  the  wound  antlseptically  and  replace  all 
pieccA  of  bone  aa  well  as  poHsible. 

The  following  case  illiislnites  in  a  remarkable  degree  the  vitality  and 
reparative  jwiwer  in  the  iMines  (if  the  face:  In  Septeuilw^r.  1884,  a  rnbiist 
Irishman,  aliout  forty  years  of  age,  came  into  my  service  at  Mount  Sinai 
Hospital.  Re  had  jnst  been  kicked  by  an  unshod  hoi-se.  The  cresct-ntic 
wound  extended  from  the  center  of  the  forehead  down  by  the  nasal  pro- 
cess, along  the  facial  groove,  and  out  beyond  and  below  the  malar  b4:ine. 
The  soft  tifwues  were  lacerated,  and  the  bones  extensively  comminuted. 
The  wound  wiw  cleanseil  of  [jarticles  of  manure,  stiTiw,  and  pieces  of 
hoof.  Strict  antisepsis  was  employed,  thoroughly  cleansing  the  wound 
and  replacing  every  piece  of  bone.  The  toni  edges  were  pared  and  closed 
by  silk  suiunts.  Rapid  union  ensued,  without  the  exfoliation  of  any 
portion  of  the  bone. 

The  great  desideratum  is  the  prevention  of  a  scar.  Upon  the  fare  the 
greatest  care  must  be  taken  to  avoid  deformity.  If  the  soft  tissues  are 
torn  and  contused,  the  edges  of  the  wound  should  be  smoothly  pared  and 
nicely  approximated  by  fine  silk  sutures, 

\\Tien  the  destruction  of  the  iHme  is  so  extensive  that,  even  after  ju- 
position  of  the  pieces,  the  fragments  will  not  remain  in  plm-e,  it  may  be 
necessary  to  use  the  lower  jaw  aa  a  splint,  by  fixation  of  the  two  rows 
of  teeth,  with  the  head  and  chin  figure-of-8  dressing,  as  for  fracture  ()f 
the  lower  jaw.  The  interpasition  Ivetween  the  teeth  of  short  strijw  of 
gutta-percha,  tliorr.ughly  softened  in  warm  water,  will  firmly  fix  the 
broken  tn  the  unbroken  bones,  and  admit  of  the  introduction  of  liquid 
fo<Hl  lH!tW(H>n  the  uj>])er  und  lower  incisors. 

Fracture  of  the  ir^ferfor  marilla  may  occur  in  rare  instances  ihi-oitgh 
the  Jij/mpht/six  nifii/i,  but  much  more  frequently  external  to  this  and 
near  the  oi>ening  of  the  mental  foramen.    The  majority  of  all  fractures 
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n«  of  the  hody,  and  within  the  first  inch  and  n  holf  lending  bnckward 
from  the  symphysis. 

Fmcture  of  the  angle  or  ramus  is  infrequent,  and  is  nsnally  the  result 
of  a  blow  upon  the  side  of  the  jaw.  The  eoronmd  process  is  rarely  if 
ever  broken,  except  by  X)enctrating  luHlies.  The  condyle  may  he  broken 
through  Ms  neck  by  tt  fall  or  blow  on  the  chin,  or  by  force  applied  Iat«r- 
uliy  at  or  near  the  angle, 

Viagnoitis. — Among  the  symptoms  of  this  lesion  are  [Miin  at  the  point 
of  friirturi"  nnd  loss  of  fiinrtion.  If  th(^  bwmk  is  completo,  the  dingnoms 
is  made  evident  in  tlie  displacement  which  usually  occurs,  an<l  In"  the 
presence  of  crepitus.  This  twne  may,  however,  be  broken  without  dis- 
})la<'ement,  and  where  crepitus  is  not  pi-esent.  Under  such  conditii)n»» 
whihf  a  diagnosis  may  not  be  positive  until  the  swelling;  which  imlitrates 
the  formation  of  hUIus  ensues,  the  jaw  should  be  kept  nt  rettt  by  one  of 
the  methods  to  bp  described.  When  the  fracture  occurs  at  or  posterior 
to  the  mental  foramen,  the  temporary  loss  of  function  of  the  inferior 
dental  nerve,  which  is  not  infrequent,  points  almost  unerringly  to  a 
recognition  of  the  character  of  the  lesion.  When  the  neck  of  the  condyle 
is  broken,  the  chief  symptom  is  pain  in  this  region,  with  partial  or  com- 
plete loss  of  function.  Crepitus  is  with  difficulty  elicited  by  the  surgeon, 
although  it  may  he  evident  to  the  patient. 

'l\eatment  and  /*/■««/«(;*/«.— Immediate  i-eposition  of  (be  broken  and 
displuiwHl  surfaces,  and  as  jmrfwit  a  decree  of  rtwt  jus  jiossible,  are  the 
first  and  chief  indications  for  treatment.  When  the  presence  of  a  par- 
tially displaced  tooth  offers  an  obstacle  to  close  adaptation  it  should  be 
removed.  When  reduction  is  effected,  one  among  the  following  methods 
may  be  employed : 

A  simple  and  ready  method,  which  amy  l>e  used  until  a  more  secure 
apparutus  is  constructed,  is  found  in  the  four-tailtHl  Itandage  ^Fig.  82). 
The  fragments  being  carefully  adjusted,  the  bandage  is  applied  as  already 
given  on  page  ao.  The  figure  of- 8  chin  and  head  Ininthige  (Pig.  24)  la 
also  an  excellent  emergency  dr*'ssing  for  fracture  of  lh((  lower  jaw.  If 
this  is  intended  to  be  used  permanently,  a  leather  or  gutta-i»erchn  cup 
should  lie  constructed,  to  fit  over  the  chin  and  well  along  the  body  of  the 
jaw.  The  material  slioidd  be  cut  from  three  to  three  and  a  half  inche© 
wide  and  about  six  to  seven  inches  in  length,  and  split  fi-om  each  end  in 
its  long  axis  to  within  three  [cmrths  of  an  inch  of  tlie  center.  One  strip 
should  be  about  half  an  inch  narrower  than  the  other.  If  gutta-percha 
is  used,  this  should  be  dipped  in  warm  water  for  u  minute  or  two,  until 
It  becomes  softened.  It  is  (hen  laid  iicross  the  rhin.  the  upper  and  nar- 
row ends  arc  turned  back  over  and  parallel  with  the  body  of  the  jaw, 
while  the  lower  ends  are  tunied  upward  and  made  to  cross  outside  xiiQ 
horizont^-il  ends.  The  bandage  is  applied  over  this  cnp.  which  soon 
hardens  into  an  unyielding  dressing.  Lt^ather  may  be  pre[uired  in  the 
same  way,  but  requires  to  Iw  stMiked  longer  than  (he  rublH-r.  Inter-dentiU 
HplintH,  made  of  gutta-percha  strips,  cut  about  one  inch  and  a  half  in 
length,  from  one  fourth  to  one  half  an  inch  in  width,  and  about  one 
fourth  of  an  inch  in  thickness,  are  sometimes  employed  to  lix  the  molar 
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teeth  immovably,  nnd  at  the  same  time  to  separate  the  anrerior  teeth 
enongh  tw  allow  of  the  introdnction  of  liquid  food.  Tliese  sfrips  should 
also  be  softened,  ami,  when  phued  Ijftwefn  the  teeth,  the  crowns  uf  the 
molara  ure  pressed  into  the  rubber  by  the  dresrdng.  When  the  fmctiire 
is  throngh  the  moliir  rpgi<in,  the  strip  fm  tlie  broken  fiiiio  is  phire<I  nn 
either  ade  of  the  fracture. 

The  moat  suitable  npjuimtus  is  that  of  Pn>f.  Hamilton,  seen  in  Fig. 
3U.  It  conBisia  of  a  rhin-iind-luiid  stnip,  miulc  of  strong,  soft  Inither. 
This  piece,  where  it  passes  under  the  chin, 
is  shaped  so  that  while  it  may  nut  cause 
uncomfortable  pressure  at  the  bnse  of  the 
longue,  it  is  wide  enough,  as  it  passes  up 
on  to  the  side  of  the  fare,  to  iurbide  the 
angle  of  the  jaw  in  il.s  sup]H)rt.  From  this 
point  it  is  gradually  narrowed^  until  at  the 
temple  it  is  an  inch  in  width,  and  the  same 
where  it  is  buckled  at  the  frt)nio-i)jirieial 
suture.  A  piece  of  cloth,  fashioned  so  as 
to  fit  like  a  cup  over  the  chin,  is  sewed  on 
to  this.  A  second  strip  is  buckled  around 
the  head,  across  the  forehead  and  l>eneath 
the  iMH'ijHit,  and  tnmi  this  point  an  antero- 
posterior strap  jMwses  forward  t«  the  max- 
illary piece,  to  which  it  is  attnrheil  at  tha  fc'ra.  sn.— (A^r  lUmihvii. i 
fronto-parietal  jun<*tion.    By  shortening  or 

elongating  this  strap  the  direction  of  the  pressure  on  the  jaw  can  be 
changed,  while  it  prevents  the  maxillary  strip  from  pulling  forward.  A 
piece  of  soft  Unt  or  cotton  should  be  placed  under  each  buckle.  If.  after 
the  ap|»iratus  is  applied,  the  teeth  Jit  s«  closely  together  that  it  is  imp<w- 
sible  to  introduce  liquid  nourishment,  inter-dental  splints  of  gutta-])ercha 
should  tie  employed.  In  sfime  instances  il;  will  be  necessary  to  unite  the 
fragments  by  silver-wire  sutures.  The  sutures  usually  require  to  be  re- 
moved after  union  is  se<.'nred. 

A  patient  with  a  fractured  jaw  should  not  be  allowed  to  talk,  and, 
when  in  bed,  should  \te  required  to  rest  in  the  dorsal  decubitus,  so  as  not 
to  press  lalenilly  upon  the  injure<l  bone. 

The  proffnosis  is  usually  favorable.  Fixation  by  ossification  occurs 
in  fr-^^mi  two  to  five  weeks.  In  .S4)me  cases  later,  while  in  a  small  numlM-r, 
in  which  pn)per  rreatmeiil  has  been  delaywl,  or  the  character  t»f  the  in- 
jury severe,  or  the  ctmditlon  of  repair  in  the  patient  unfavorable,  union 
is  delayed  or  fails  utterly.  In  instances  <tf  delayed  union  fixation  should 
be  faitWully  trie<l.  If  this  fiiils,  and  the  function  of  the  jaw  is  seriously 
impaired,  the  ])oint  of  fracture  should  be  exposed  by  incision,  the  broken 
edges  8cmi)wl.  one  or  two  holes  drillwl  thniugh  each  fragment,  one  fourth 
of  an  inch  fmni  the  edges,  and  Kxation  secuixnl  by  nu'aiis  of  silver  win>N. 

Fracture  of  the  varlihifjea  of  the  lartfwn  is  of  rare  occurrence.  Sim- 
ple fracture  hi-als  without  retentive  a]i]):iratus,  quiet  being  the  chief  indi- 
cation.    The  prognosis  is  grave  in  proportion  t<i  the  danger  of  asphyxia 
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triim  intifimmatory  swelling  or  emphysema.  When  the  force  has  been 
groat,  and,  the  comminntion  extensive,  death  may  orciir  fn»m  shork  or 
other  complication  before  asphyxia  from  occltision  of  the  tmrhon  snpp^- 
venes.  When  this  last  danger  is  tln"eiifene<l,*  tracheotomy  should  he  jM^r- 
formed  early. 

When  tho  0-9  hyotdc-'i  is  broken,  the  fro^ent,  if  displaced  or  driven 
througli  the  soft  tissues,  may  be  bix)ught  into  position  by  introducing 
one  linger  into  the  mouth  and  pressing  with  the  other  haud  from  with- 
out. It  is  scarcely  p*)ssiMe  to  retain  the  ends  in  apposition,  and  fibrous 
union  is  apt  to  occur.  The  accident  is  rape,  is  not  dangerous,  and  the 
prognosis  consequently  favorable. 

CI^Hcle, — Tlie  clavicle  is,  next  to  the  mdius,  more  frequently  the  seat 
of  fracture  than  any  other  bone.  In  children  the  fracture  is  rarely  com- 
plete, and  consequently  overlapping  is  not  met  with,  as  is  the  rule  in 
adults.  The  break  occurs,  in  a  large  majority  of  instances,  in  the  middle 
third,  i.  p.,  in  that  ]«)rtiou  of  the  bone  between  the  attachments  of  '.he 
trax^f^zius  and  sterno-masloid  muscles.  This  fracture  maybe  caused  by 
direct  violence,  or  by  indirect  force,  as  a  fall  upon  the  shoulder  or  the 
cxt-ended  arm. 

The  character  of  the  displacement  Is  shown  in  Fig.  312.  The  inner 
fxiigment  is  held  in  position  by  the  ma.stoideu3  miuide,  and  is  |)revented 
frijm  Iwing  carried  upward  by  the  costo-clavicnlar  ligament.    The  weight 

of  the  arm  and  shoulder  drags  the  outer 

fragment  downward,  while  the  contractions 

of  the  pectorj^lis  major,  latiHsinnis  doi-si, 

and  subcluvius  muscles  ciirry  it  f()WHnl 

the  middle  line  of  the  body,  beneath  the 

inner  fi-agment.    In  rare  instances  tlie  dis- 

pluoement  is  the  reverse. 

■^   "^-^^^^^S^^^'^^K  ^J  ^*^  diagnosis  rests  upon  loss  of  fiinc- 

^  _4      y J'^L/-'  -^      ^'i^^\  pain  at  the  seat  of  lesion.  i>o»sibly 

*""^   '^^  '  »/•-'>  -^a     crepitus,   loss   of  symmetry,   shorteuingf 

BJid  recognition  of  displacement  by  pal- 
pation. 

The  profftioxift  is  g*wd  as  to  restoration 
of  function,  although,  in  complete  fraet- 
ui-e,  overlapping  and  a  certain  amount  of 
permanent  defonnity  and  shortening  are 
almost  inevitable. 

TYeaf'/fiffnt.—ln  complete  fracture  over- 
lapping of  the  fragments  may  be  correct- 
ed, and  the  end.s  brought  into  apposition, 
by  first  cjirrying  the  anu  and  shoulder 
backward,  and  then  elevating  the  shoulder.  This  is  the  pHnciple  in- 
volved in  Pi*of.  Sayre's  excellent  method  of  treating  this  lesion,  which  is 
as  follows :  Cut  two  strips  of  strong  adhesive  plaster  (moleskin  is  prefer- 
flble^  alxiut  Ihive  inches  wide  and  several  feet  in  length.  Just  ab(»ve  the 
elbow  of  the  arm  uu  the  injured  side,  one  sliip,  with  the  adhesive  surface 
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noanwt  the  body,  is  puf«ed  around  t\w  arm  and  seeured  vnth  a  safety- iiin, 
ao  tlmt  it  will  not  ronstrict  tlie  member  (Fig.  313).     The  haiuL  is  now  laid 


>^ 
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1^'runt  itcw. 


over  the  middle  of  the  stenium,  the  shoolder  elevated,  and  tho  elbow 
carried  well  backwiird  by  an  assistant,  while  the  operator  carries  the 
plaster  directly  aronnd  the  body  by  the  liaek,  fastening  It  smigly  to  the 
infegiinieiit.  The  second  strip  is  spUt  near  it«  middle  for  about  thre« 
inches,  for  tho  accommodation  of  the 
elbow,  and  is  applied  along  the  fore- 
arm and  over  the  shoulder  of  the 
aound  sitle,  and  obliiiuely  around  the 
bark  to  tlie  same  i»oint  (Kigs.  314, 
315).  A  wad  of  alworbent  cott<m 
sboTild  be  placed  in  the  axilla  of  the 
affected  side,  and  betwwjn  the  hand 
and  the  sttfriium.  The  pljusters  sh()uld 
be  stitched  or  fastened  securely  with 
safety-pins. 

A  ronvenient  and  effective  ready- 
method  is  that  of  Prof.  Moore,  of 
Rochester.  A  strip  of  sheeting,  eight 
inches  in  width  and  tliree  yards  long, 
is  held  near  its  center  across  the  palm 
of  the  ofierator,  who,  for  the  left 
clavicle,  grasps  the  elbow  of  this  side 

from  liehind.  That  end  of  the  strip  which  is  next  the  patient*8  body  is 
passed  between  the  arm  and  chest,  then  up  in  front  of  and  over  the  clav- 
icle nf  the  injurcii  side,  obliqnely  aci-oss  the  back,  under  the  opposite 
axilla,  thence  across  the  right  clavicle,  and  over  this  to  the  back. 

The  opposite  end  is  passed  to  the  front  of  the  nnu  at  the  ellmw,  bo- 
tween  the  tirst  strip  and  the  arm,  and  is  then  carried  around  the  back. 


W^WMUKMliW. 
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An  assistont  now  cairies  the  elbow  backward  and  upward,  and,  while 
held  iu  Mu8  position,  the  bandaj^e  is  tied,  sewed,  or  pinned.  A  sling  to 
Bnpport  tliB  foreann  is  added.  This  is  pmctirally  a  1igwre-of-8  band- 
age around  the  elbow  of  the  broken  side  and  the  shoulder  of  the  sound 


fla.  SU. — HooWa  nwUiod. 


Fto.  S17.— Moore'B  ourtliod. 


aide.  The  hand  is  curried  across  the  chest,  slifchtly  elevated,  and  is 
held  in  a  sling.  Safety-pins  are  inserted  at  ihe  poiuta  of  crossing  (Figs. 
316,  31 T). 

In  incomplete  fnictnre,  and  in  children,  especinlly  during  the  stimmer 
months,  when  the  plaster  tends  to  produce  irritation  of  the  skin,  Vel- 
peaifs  method  is  preferable.    (See  page  327.) 

Any  form  of  apparatus  should  be  worn  at  least  four  weeks. 

Tlie  scapula  is  almost  always  broken  by  direct  violenire.  It  is 
thought  to  have  been  fructured  in  a  few  insLanceis  by  musculur  action 
alone. 

Acroiiiiun  Process. — The  acromion  process  is  nsually  f>roken  by  a 
fall  on  the  shoulder  or  a  blow  i-eivived  from  alHive.  The  fracture  may 
occur  anterior  to,  through,  or  behind  the  acromio-claviculnr  articulation. 
The  diagnosis  is  evident  fnjm  crepitus,  preternatural  mobility,  and  de- 
pi-ession  of  the  outer  end  of  the  clavicle.  The  treatment  is  to  bend  the 
foreann  at  a  right  angle  to  the  arm,  and  throw  a  roller  nnder  the  foi'earui, 
at  thn  elbow,  iind  ov(T  tlip  clavirld  mid  shoulder  ctf  the  nffected  side,  fix- 
ing the  head  of  the  humerus  in  the  upper  part  of  the  shoulder- joint  and 
lifting  the  acromion  into  It.s  place. 

Coracoid  Process. — Wlien  thi.H  process  Is  broken  the  tendency  to  dis- 
placement is  downward,  owing  to  the  action  of  the  pectoralis  minor, 
ooraco-brachialis,  and  short  head  of  the  biceps.  Unless  the  fcictnre  is 
anterior  tu  the  attachments  of  the  coruco- clavicular  ligaments,  or  unless 
these  have  been  detached,  the  displacement  can  only  be  limited. 
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TreatmenL — Plare  the  hand  of  the  injured  sidu  on  t!io  opixiaite  shoul- 
der, and  api>Iy  Velpeau'a  banda^  as  fnr  fractnre  of  the  daviclo.  The 
prognosis  ia  ffood,  althoiiffh  fibrous  union  is  the  nilo. 

Krdcture  o(  the  glenoid  process — that  is.  thrcmgh  that  porrion  of  the 
Hcapula  iMitwimn  the  glenoid  l'<)ssa  and  the  anteriur  jiortion  of  the  base  of 
the  coraroid  process — hiis  nut  yet  been  nottMl.  Sevenil  instances  are  re- 
corded>  however,  of  fi-actwre  which,  while  anterior  to  the  base  of  the 
acromion,  ineliided  the  baw?  of  the  rwrttcoid  proeess. 

TreatmeTit. — Flex  the  forearm  at.  right  niigb'S  to  t!ie  arm,  and  carry  it 
across  the  chest,  leaving  the  humerus  parallel  with  the  ajcis  of  the  b<Kly. 
Lift  the  humerus  directly  upward  against  the  comco- acromial  ligament, 
place  u  pad  in  the  axilla,  and  carry  a  roller  around  and  under  the  f(»re- 
arm,  at  the  iOIkiw,  and  over  (he  shoulder  of  tin-  sjime  side.  Kvery  other 
turn  should  be  (■arrie<i  horiJHmtally  around  the  body.  By  tlii.s  means  the 
head  of  the  humerus  keeps  the  fragment  in  jtosition. 

Fmctiire  t>f  the  spine  of  the  wajtula  is  rare,  but  belcnv  this  it  is  of 
moi-e  frequent  occurrence.  Vel|)cau'9  iMindnge,  or  any  meiluKl  which 
will  give  the  miuimum  of  discomfort  and  the  greatest  degree  of  rest,  will 
be  most  successfuL 

JJiiiHcrun. — Fracture  of  the  Jmmerus  occurs  most  frequently  in  its 
lower  third,  while  the  jiruiHirlion  of  fractures  in  the  middle  and  upper 
thirds  is  nlmut  equal. 

In  the  up]>er  thinl  this  bone  may  be  broken  through  the  anatomical 
neck;  just  below  this  line,  through  the  tuberosities;  immediately  below 
the  tuberosities  ( the  sui^cal  neck) :  or  through  the  shaft.  It  may  also  be 
fractured  luugitudiually,  with  sei)aration  of  the  tuberosities. 

Fractnre  o(  the  anatomical  iifvk,  or  inlni-caiHsular  fracture,  is  rare. 
It  is  caused  by  a  blow  or  fall  directly  on  the  shoulder. 

Diaffiioxis. — There  may  be  cre])itus.  If  the  shoulder  is  fixed  and  the 
hunierus  grasp«l  btdow  and  up  to  the  tubf'nisilies,  and  cn-pitus  is  ftdt  by 
monng  the  head  against  the  glenoid  cavity,  the  character  of  the  injury 
is  evident.  If  imiMJction  into  the  shaft  ha.'*  occurred,  crepitus  will  be 
absent,  but  shortening  will  be  ascertained  by  careful  measurement. 

B<iny  union  after  intra -capsular  fracture  ta  rare,  unless  impaction  has 
ocnirrfHl.  Osteo-arthritis  may  result,  rendering  exst'ctiim  of  the  joint 
necessary. 

^actvre  Ihtmtgh  the  tuberosities  occurs  also  from  direct  violence. 
TTie  sympl^tius  clos4!ly  re.scrablc  those  of  the  variety  jusi  descrilknl.  The 
prognosis  is  more  favorable,  since  bony  union  is  the  nde.  Prognasis  as 
to  freedom  of  motion  should  be  guarded,  since  exostosis  may  result  to 
such  an  e.xtent  as  to  interfere  with  the  usefulness  of  the  arm. 

fracture  throuffh  the  8ur(fio<il  neck  is  of  far  more  frequent  occurrence 
than  th»  intra-  or  extni-caj>sular  fnietures  at  the  anatomical  neck.  It 
may  result  from  direct  violence,  although  not  infrequently  a  fall  iijMin 
the  hand  or  eltww  will  prt^Hluce  it.  The  bases  of  the  tubi'rosities  are 
rarely  iuvolveil  in  fracture  of  the  neck  In  adults — except  tn  the  young, 
when  sepamtion  at  the  epiphysis  may  occur.  In  the  middle-aged  and 
old  the  point  of  fractnre  Is  usually  ul>out  one  inch  below  the  tuberosities. 
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.  KB. — Sliowinx  the  iBMhati- 
im  ofdixpluonteac  In  fract- 
nn  of  the  forvlcal  neak  of 
tlwhumania.   (AftorGny.) 


Displacement  may  r.»ccur  in  any  direction,  although  ns  a  nile  it  is  not 
extreme.     The  tendency  of  the  lower  fragment  is  to  be  drawn  upward  by 

the  deltoid  iiud  tHceiw.  itiwiml  by  Ihi-  piTtoroUs 
nuijnr  ami  lati9»imuH  dorsi,  and  iipnnril  and  in- 
wiini  by  the  short  head  of  the  biwjw  and  the 
coraoo-brachialis  (Pig.  318). 

Longitudinal  Fracture. — This  forai  of  fract- 
ure, though  rare,  occwrs  from  dii^ect  injury.  The 
split  usually  runs  thnnigh  the  head  of  the  hu- 
merus and  akmg  the  bicipital  groove,  resulting 
in  a  separation  of  the  greater  tuberosity  fivm  the 
shaft.  The  bone  will  be  found  to  be  tlatu-ned 
and  wider  than  normal,  while  a  deep  groove 
marks  the  line  of  cleavage.  The  prognosis  is 
unfavorable  as  to  restoration  of  fonction. 

Differential  Diagiwxis. — In  dishcali&n  of 
tin*  shoulder- joint  there  is  always  abnonnul  im- 
mobility; the  muscles  of  the  shoulder  and  arm 
aiv  rigid  :  a  measurement  over  the  aertmtton  and 
ai-ouud  through  the  axilla  will  be  at  least  one 
Inch  greater  than  on  the  non-dislorat^Ml  side ;  the  head  of  the  bone  will  be 
felt  out  of  ita  normal  position :  if  the  hand  of  the  affected  side  is  laid  upon 
the  opposite  shoulder,  the  elbow  can  not  be  made  to  touch  the  chest-wall. 
In  /raclure  without  impaction,  crepitus  and  shortening ;  more  or  less 
jMiin  (m  motion ;  mobility  fr»*  ;  the  ciirumference  not  increased  ;  the 
head  of  the  bone  in  position ;  with  the  Imnd  of  the  affected  side  opon 
the  opposite  shoulder  the  elbow  drops  to  the  chest  With  impaction,  all 
of  these  symptoms  except  crepitus. 

Treatment — Reduction  of  displacement  is  usually  effected  by  exten- 
sion from  the  flexed  forearm,  the  shoulder  being  Cxeil  by  traction  in  the 
opposite  arm,  or  by  a  sheet  carrit^d  anmnd  the  Iwdy,  just  under  the 
axilla.  In  the  first  manoeuvre  it  is  usually  l>est  to  hold  the  arm  at  right 
angles  to  the  body,  and,  cotiiinuing  the  exiensiua,  to  briug  it  down  jwr 
allel  with  the  chest,  in  which  position  it  is  to  Ite  fixed.  To  this  is  addpfl 
direct  manipulation  of  the  fragments.  The  choice  of  dressings  may  be 
made  betwi-en  plaster  of  Paris  and  a  cup  shajied  splint  of  gutta-jjercha, 
sole-leather,  or  book-binder's  board.  Properly  adjusted,  either  of  these 
materials  will  suffice.  The  gypsum  dressing  has  the  advantage  of  more 
certatu  and  jiennauent  tixation  of  the  jtaits.  It  is,  however,  not  so  com- 
fortable as  the  shoiilder-cap  Hplint. 

ll  shiiuhl  not  be  forgottiMi  that  there  is  an  element  of  danger  In  ap- 
plying a  Hxed  dressing  (gypsum,  glass,  <ir  starch)  to  a  recent  fracture, 
3honld  swelling  occur,  conatrictioti  and  gangrene  may  ensue.  It  is 
always  safer  to  wait  until  swelling  has  subsided,  using  the  cnp-shnpwl 
shoulder-splint  temporarily.  If  deemed  necessary  to  apply  the  gy]>suut 
dressing  at  once,  directions  should  be  given  to  open  it  enough  to  relieve 
teujfiun  whenever  the  pressure  is  painful  or  constriction  is  evident. 

If  a  shoulder-cap  Is  to  be  applied,  a  pattern  is  hrst  made  by  cutting 
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a  pit'ce  of  paper  to  fit  over  th«  nhoiiWerand  down  thn  arm.  It  shmild 
be  large  enough  to  spread  over  a  part  of  the  scapular  and  |)ectnnil  mgion, 
and  to  embnice  two  thirrls  of  the  oircnrnferpnce  of  the  arm.  Thp  pnKte- 
bonrd.  jorntta-percha,  or  leather  is  cut  to  correspond  to  this,  and  is  im- 
mersed in  hot  water  until  it  is  soft  and  pliable,  when  it  is  lined  with  a 
thin  layer  of  abaorbent  {;otton  and  nn)lde<l  over  the  arm  aud  shoulder, 
where  it  is  secuivd  by  a  mller,  applied  as  above.  Thi?  inner  side  of  tim 
arm  is  protected  by  cntton  or  cloth.  The  forearm  and  hand  should  be 
bandaged,  and  held  in  front  of  the  enBiforni  cartilage  by  means  of  a  sling. 
If  rhe  dressing  IxH-omes  loose,  an  additional  roller  should  Ih-  njiplied. 
Any  dressing  for  this  fi-nctnre  should  i>e  worn  continuously  for  at  least 
four  weeics.  In  ord^  to  prevent  contraction  of  the  biceps,  it  will  be  ad- 
visable to  fully  extend  the  forearm  every  two  or  three  days. 

Fracturts  of  the  ^kaft  of  the  humerus,  although  chielly  caused  by  di- 
rect violence-,  are  nttt  iiifretiuently  the  result  of  a  fall  ou  the  hand  or  elliow, 
and  may,  in  ram  instnnoeH,  Im  rausfni  by  muM'uIar  action  aloui*.  The  dis- 
placenu-nt,  which  is  usually  not  marked,  will  in  gn'at  part  Ik?  determined 
by  the  direction  of  the  line  of  fracture.  If  the  break  is  above  the  inser- 
tion <if  the  deltoid,  while  the  lower  fni^ient  is  drawn  upwartl  by  the  del- 
toid and  the  long  muscles  extending  from  |hc  scapula  to  the  c11k)w,  the 
npper  fragment  is  apt  to  be  drawn  toward  the  thorax  by  the  pectoralls 
major  and  minor  and  latiMsimus  dorsi  muscles  (Fig.  318).  If  the  break 
is  below  the  deltoid  tubercle,  the  dis- 
placement and  overlap]>ing  will,  in  gen- 
eral, follow  the  obliquity  of  the  fract- 
nre.  The  lower  fragment  is  apt  to  be 
drawn  behind  the  npper  longer  piece. 

The  treatment  is  practically  the  sjime 
as  that  just  given.  If  the  cu]>-.sha|HMl 
splint  is  used  it  should  be  made  long- 
er, and  an  extra  short,  narrow,  internal 
Bi>Unl  may  be  nddod  (Fig.  319).  The 
fplflster-of- Paris  dressing  is  very  satis- 
factory in  this  region  of  the  arm. 

»acture  at  the  condyloid  extremity 
of  the  humerus  may  be  dividtnl  int^t : 
1^  transverse  fracture  above  the  con- 
dyleji,  caused  by  violence  applied  to 
the  elbuw  ;  2,  epiphyseal  sei)aralion  (on 
a  plane  lower  than  the  above) ;  3,  trans- 
vers*!  frarture,  with  a  longitudinal  split 
intothe  joint  (inter-condyloid) ;  4,  fract- 
ure of  the  external  condyle ;  5,  of  the  in- 
ternal condyle;  0,  of  the  external  ei)ic(indyle  ;  7,  the  internal  epicondyle. 

In  tmnsverse  fractun?  above  the  <!ondyhw  the  oblitpiity  is  usually 
from  iKihinii  forward  and  downward  (Fig.  32*)),  the  inferior  short  frag- 
ment being  carried  up  l)ehlnd  the  longer.  AVhen  the  lower  fragment  ia 
split  into  the  Joint,  the  displacement  is  the  same. 


Flo.  fnQ.—ApiMmRu  for  ftadnra  of  the  bu- 
Mrus  Bt  uaj  poln     ■        -■ 
After  BainUUm.j 
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Fto.  HO. — Shoninc  mmlunlMn  of  <ltii> 
plftomtent  in  .Incturo  iibuvc  tlie 
oondjrlea.    (After  Gnjr.) 


In  epiphyseal  sepuration  the  ilisplacemeut  is  not  preat,  uoIbbs  the 
capsule  is  Iwuily  t<irn,  an  a  rcaiilt  of  extreme  riDlenoc. 

Tlie  treaf-mfiitl  of  these  three  forms  of 
fracture  is  the  same.  Reduction  by  exten- 
sion and  the  long  Lrshaped  cup-splint  of 
Hamilton  should  I)e  prefeiivd  (Fiji.  310). 
TliiH  Hplint  is  inmle  of  f^ullu-pt^rrhu  (li^ilhex 
OF  good  card-board  will  siifflee  if  the  rubber 
can  not  be  obtsnneil).  It  should  ^o  from  the 
shoulder  to  the  wrist,  and  tim  meiiuuremeiita 
should  Ix^  taken  on  the  uni)roken  arm.  The 
apparatus  should  be  padded  with  a  layer  of 
absorbent  cotton.  Instead  of  holding  th« 
forearm  a!  a  riglit  angle  to  the  iirm,  as  repre- 
sented in  the  rut,  it  in  liest  to  raiTy  it  about 
half  way  l)etwoen  this  powition  and  full  ex- 
tension, in  order  to  carry  the  olecranon  pro- 
cess into  the  fossa,  which,  if  allowed  to  fill 
with  callus,  will  prevent  full  extension  of  the 
forearm.  The  prognosis  is  more  favorable  in 
the  lirst  variety,  since  the  joint  may  not  be 
involved  in  the  injury.  Destructinn  of  the  joint,  requiring  exoi><ion,  may 
occur  in  epipliyst-al  separation.  When  the  fnu'tun*  is  coinniinuled^  and 
into  the  joint,  anchylosis,  more  or  less  complete,  may  result 

In  all  fi-aotnres  about  the  elbow  it  is  impc)rtunt  to  remove  the  splints 
at  the  end  of  the  third  week,  steady  the  fi-agments  above  and  below  the 
line  of  fracture  a»  well  as  possible,  and  make  limited  motion  at  the  eltiow- 
joint.  Tlie  splints  we  again  ailjnsfed,  and  at  the  end  cjf  another  week 
this  niann?uvre  is  rej)eated,  with  an  increased  degi-ee  of  motion.  After 
fchia,  every  two  or  three  days,  until  the  greatest  possible  freedom  of  move- 
ment is  secured.  An  nna'sthetic  is  advisiilili',  to  insTin'  (hon)Ui;hness. 
My  preference  ia  for  nitrous-oxide  gas,  the  ctTecls  of  which  ure  only 
momentary. 

The  hUernal  condyle  Is  broken  much  more  frequently  than  the  exter- 
naL  It  is  inoi-e  prominent,  and,  in  the  act  of  falling  backward,  the  amas 
ai-e  thrown  out  from  the  Iwdy  hi  such  a  manner  that  the  inner  condyle 
tirst  receives  the  force  of  llie  fall.  The  fracture  may  be  confined  to  the 
tip  (extracapsular^,  or  it  may  inchide  a  portion  of  the  internal  epicon- 
dyle,  and  lead  into  llie  joint  through  the  tr<«'hlenr  .surface. 

Fracture  of  the  external  condyle,  is  of  rare  occurrence.  The  line  of 
cleavage  usually  commences  about  the  middle  of  the  external  condyloid 
ridge,  and  runs  obliquely  to  the  articular  surfa<Mi,  in  the  groove  l»etweeu 
the  radial  eminence  and  the  trochlear  surface,  or  through  the  center  uf 
this  surface.  The  diagnosis  is  determined  by  the  crepitus,  degree  of 
mobility  of  the  fragnieut,  and  hy  the  iiartial  loss  of  function  of  the  ex- 
tensor or  Hexor  muscles  (as  the  outer  or  internal  condyle  is  affected). 

Trent mrut.—\n  fracture  of  the  inner  ctmdyle,  whether  rompleie  or 
incomplete^  flex  the  foreaiiu  on  the  arm  to  an  angle  slightly  leas  than  46%, 


I'ltArri'RES. 


399 


>^ 


and  pmnate  the  forenrm  until  the  bark  of  the  hand  is  uppermost.  This 
])<iBiti(iu  most  fully  relaxes  the  flexors  and  the  pninator  ratlli  teres.  Use 
ihe  siiniH  splint  iis  jnst  rle.'M'rilM'd.  Place  a  compress  of  cotton  or  lint  In 
front  of  the  condj'Je,  in  order  to  increase  the  pressure  irackward. 

For  the  external  condyle,  bend  the  forearm  as  Wore,  and  place  the 
hand  palm  upward.  In  all  these  lesions  plasler-of- Paris  or  liqnid-plnsa 
dressings  may  be  used,  although  ji  well-niade  pntta-ptTnha.  shellac, 
leather,  or  pasteboard  shoulder,  arm,  and  forearm  splint  is  im'fentble. 

Separation  of  the  epieondyles  is  of  rare  occurrence,  and  demands  no 
especial  mention.  Tlie  indications  for  treatment  are  similar,  and  the 
prognosis  more  fuvorable  than  for  fracture  of  the  condyles. 

Forearm — Ulna. — Fracture  of  the  olecranon  process  usually  occura 
&}(  a  result  of  a  fall  on  titf  elbow, 
when  the  foj-earm  is  in  slronj;  Hex- 
ion.  It  is  occasionuily  raiisfd  by 
contraction  of  the  triceps.  The  line 
of  fj-arlure  is  moat  frequently  at  the 
ejiiphyseal  junction.  The  displace- 
ment is  upward,  in  the  line  of  the 
tnoeps  (r'ig.  3^1). 

The  diagnosis  may  l>e  determined 
by  loss  of  function,  crepitus,  which 
may  \ni  obtained  whiui  the  fureann 
is  fully  extended,  or  by  appriKrintinn 
of  the  separation  of  the  two  frag- 
menta. 

Treatment — Extend  the  forearm 
to  the  fullest  degree  comtistent  with 
comfort.  Make  a  soft-board  splint, 
two  or  three  inches  wide,  and  long 
enoug;h  to  extend  fmrn  withiu  two 
inche-s  of  the  carpus  to  th*-  same  dis- 
tance from  the  axilla.     Cut  a  deep 

notch  on  either  side,  thi-ee  inches  below  the  level  of  the  line  of  fracture. 
Pad  the  splint  \vixh  batting,  making  it  twice  a«  thick  in  the  bend  of  the 

elbow  as  elsewhere, 
and  wrap  it  with  a 
roller.  I^y  thespliat 
on  the  anterior  sur- 
face of  the  arm  and 
fui-earm,  and  secure  it 
near  the  ends  by  sev- 
eral turns  of  the  n)ll- 
er.  Next,  take  a  flan- 
nel Imnduge  (on  ac- 
count of  its  elasticity),  and,  commencing  below,  cover  the  forearm  and 
splint  by  circular  turns  until  the  notch  Is  reached,  at  which  moment  the 
roller  is  carried  well  above  the  upper  trugment,  around  the  posterior 
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aspect  of  the  arm,  and  down  again,  to  be  secured  in  the  notch  on  tfae 
oppoeite  Bide  of  the  splint.  This  oblique  turn  is  repeated  until  the  frnj^- 
mpnts  iin^  in  apposition,  when  the  whole  is  secured  by  as  ranny  riri'iilar 
turns  as  nn'-  mTdcd  {Vig.  'A2'ii).  Within  a  W(H?k.  the  fnicture  shouM  be 
inspected,  by  removing  a  portion  of  the  dressing,  and  additional  turns 
applied  if  any  separation  hius  (>erurre<l.  After  four  or  tire  weeks  the 
splint  should  be  removed,  and  careful  passive  motion  made,  while  th« 
fragments  are  supported  by  the  operator.  The  union  is  apt  to  be  liga* 
mentotis. 

f^racturc  of  the  coronoid  process  is  exceedingly  rare.  The  dJagnoeis 
is  difficult — often  impossible.  If  the  lesion  is  strongly  suspected,  secure 
quiet  by  applying  a  splint  in  extremti  Hexion. 

Fracture  of  the  ulna,  in  its  shaft,  occurs  in  the  effort  to  ward  off  a 
blow,  or  as  a  result  of  a  fall  directly  upon  the  bone. 

The  diagnosis  is  usually  not  difficult,  even  when  displacement  is  slight. 
In  sii}<i)ected  fracture  of  one  of  the  bones  of  the  forearm,  if  comprussion 
be  made  by  griispiug^  both  bones  at  a  point  remote  from  the  suspected 
break,  and  pain  or  almomial  mohitity  be  caused  at  that  point,  the  dii 
nosis  of  fracture  is  fairly  clear.  If  crepitus  is  obtained,  all  doubt  is  diasl- 
IMitetl. 

Displacx^ment  of  the  upper  fragment  is  always  slight.  The  lower  may 
be  drawn  towai-d  the  radius  by  the  pronator  quadrams.  The  obliquity 
of  the  cleavajre.  and  the  direction  of  the  force  which  pnxluced  the  le^iiou, 
will  almost  always  determine  the  displacement. 

Jia(Uns.~-¥vM-i\\n'  of  the  mdiuH  above  the  bicipital  tuberosity  is  one 
of  the  rarest  forms  of  injuiy,  and,  when  present,  is  with  gi-eat  difficulty 
recognized.  The  cause  is  direct  violence.  Displacement  of  the  upper 
fragment  will  be  sli^rht.  unless  the  fracture  is  complicated  with  a  disloca- 
tion at  the  radio-humeral  joint.  The  action  of  the  biceps  will  tend  to 
draw  the  lower  fragment  forward.  The  best  position  for  treJitment  is  to 
flex  the  forearm  ou  the  arm,  with  the  x^ilm  turned  upward,  and  to  apply 
an  anterior  splint,  wider  than  the  arm,  and  provided  with  au  interosae<iU3 

pad.  If  the  displacement  fonvard 
is  extreme,  a  compress  may  be  em- 
ployed. 

Fracture  of  the  radius  between 
the  bicipital  tuberosity  and  the  in- 
serticm  of  the  pronator  radii  teres 
is  also  usually  fram  adin^ct  blow, 
although  it  may  result  from  a  fall 
on  the  Imnd,  or  from  miiscrilar  ac- 
tion.* While  the  obliquity  of  the 
line  of  fracture  will  in  great  part 
determine  the  displacement,  the  tendency  is  for  the  lower  fragment  to 
be  caiTied  toward  the  ulna  by  the  conjoined  action  of  the  pronator 
quadralu.s  and  pronator  radii  teres  muscles,  while  the  upjier  fragment  ia 
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rotated  outward  by  the  biceps.  AVlien  the  bone  is  broken  below  this 
point  tbt)  lower  fragment  tends  toward  the  ulna.  The  np|>er  may  be 
held  out  by  the  biceps,  or  CiUTied  t<)ward  the  ulna  if  the  pronator  mdii 
teres  is  contracted  (Fig.  92i). 

7Vfitt//a«i/.— The  position  which  renders  the  approximation  of  the 
fmpments  most  easy  is  that  of  supination ;  but  in  this  position  the  two 
bont^  are  almn.si:  in  ap|)osi(ioii,  and  the  dan^tr  of  ossemiM  union  betW4>en 
them,  with  loss  of  lateral  motion,  is  increased.  For  this  n^aaon  it  is  safer 
to  fix  the  limb  half  way  between  supination  and  pnmation  (with  the 
thumb  ])otnting  upward).  (The  application  of  the  splint  is  the  some  ua 
for  fracture  of  both  iHjnes.) 

PnwluTf.  ai  the  Carpal.  End  qf  the  rtfi//mff.— Fmcture  thniiigh  the 
cnncellous  expansion  of  the  lower  end  of  the  radius  is  the  most  frequent 
of  all  fractures  ;  that  of  the  clavicle  next  in  order.  The  line  of  fracture 
is  in  general  transverse,  and  within  tme  tuch  of  the  articular  surface, 
being  usually  nearer  the  anterior  mai-gin  of  the  articular  surface,  and 
running  obliquely  upwarcl.  on  to  the  doi"sal  aspect  of  the  bone,  at  a  dis- 
tance varying  from  one  fourth  to  one  inch  above  the  posterior  lip.  In 
very  exceptional  instances  the  posterior  lip  or  rim  is  split  off,  the  line  uf 
fnu'ture  lending  from  the  articular  surface  upwuni,  on  t4)  ihe  dorsal 
nspiH-t  of  the  bone  (Barton's  fracture).  Tlic  styloid  prttress  is  also  occa- 
sionally bi-oken  off,  or,  when  the  violence  of  the  fall  is  great,  the  bone 
may  be  split  iu  its  long  axis  by  the  first  imiKict  of  the  carpus,  ami  after- 
ward transversely  fractured  by  the  forced  extension  and  strain  on  the 
anterior  ligaments. 

Though  a  full  on  the  back  of  the  hand  has  lieen  known  to  produce  a 
transverse  fracture  of  the  cancellous  expansion  of  the  carpal  end  of  the 
radius  in  a  few  iustun<'e»,  iu  the  VR.Ht  mitjorily  of  ca.ses  the  fon^e  is  first 
received  upon  the  palmar  as[)ecta  of  the  tiugers  ami  the  palm,  with  Ihe 
hand  in  forced  extension. 

The  meclianism  of  this  lesion  is  this  :  In  the  act  of  falling,  the  hand 
is  thniwn  out,  and  the  force  of  the  fall  is  received  first  up«.in  the  palm, 
and  chiefly  upon  the  anterior  extremity  of  the  metacarpus,  whence  it  is 
transmitted,  backward  to  the  carpus,  and  to  the  anterior  radio-cari^al 
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ligaments.  As  the  extension  is  continued,  the  strain  on  this  ligament  is 
increa.se<l,  until  the  bone  begins  t4)  yield  on  its  anterior  aspect,  close  to 
and  parallel  with  the  radial  attachment  of  the  ligament,  nnd,  as  the  force 
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Is  conttnued,  the  line  of  fractiipe  travels  Howard  anrt  l>a('kwar<l.  The 
same  force  vrhu-h  produced  the  fracture  by  forced  extension  and  frajiact 
of  the  body  wilJ,  if  contiDued,  produce  the  nsual  displacement,  cansing 
the  Itiwer  fragmeut  to  ride  backward  upon  the  upper,  and  fre<ju<*utly 
causing  impaction  of  the  ctimpact  piKst«nor  rim  of  Ibe  up])er,  into  the 
spongy  subshmce  of  the  lower  fragment  (.Fig.  325). 

'VheflktffUfysia  of  Ccdlea's  fracture  is  not  difficult.  The  '* silver- fork" 
deformity,  the  history  of  the  accident,  and  pain  at  the  seat  of  the  lesion, 
ptjint  to  the  chanw'ter  nf  the  fracture.  Wficn  biickwawl  displac-ement 
occurs  it  will  be  recf>gnized  by  palpation.  Crepitus  may  or  may  not  he 
elicitefl.  The  band  is  directed  to  the  radial  side,  and  the  styloid  process 
of  the  ulna  is  unusually  i)rominciit. 

Trealmrnt.^W lit  n,  after  cari;ful  examiaatinu,  there  is  found  any 
degree  of  displacement  <if  the  lower  fragment,  upward  and  backward 
upon  the  upper,  proceed  as  follows  : 

With  the  back  of  the  paiieut's  hand  tamed  upward,  the  o]>erator 
with  one  hand  grasps  the  forearm  in  such  a  way  that,  while  the  radini* 
is  firmly  hpid,  the  thumb  is  imTnp<!iatcly  nbcjve  the  line  of  fracture. 
With  the  other,  the  hand  of  the  jatient  is  grasi>ed  so  that  his  (the  sur- 
geon's) thumb  (or  index-ftnger.  if  preferred)  presses  firmly  upon  the 
back  of  the  lower  fmginent.  The  hand  is  mtw  carried  stronply  back 
toward  the  dorsal  aspei!t  (if  the  radius  (forcreti  and  extreme  extension), 
and  while  in  this  position  the  lower  fragment  becomes  nnliK!ke<lt  and 
may  be  pushed  into  place  by  the  thumb,  while  at  the  same  time  the 
hand,  under  stwng  extension,  is  carried  into  the  straight  jxisition.  U 
this  manoeuvre  fails  it  should  be  repeated,  and  under  ether  ^  there  is 
great  pain  or  muscular  resistance.  Too  much  stress  can  not  be  laid 
upon  this.  The  cause  of  so  much  deformity  after  this  accident  is  in 
many  cas<;s  due  to  imiwrfeet  repositicm.  If  no  displacement  exists,  ex- 
tension or  the  employment  of  any  force  is  contra- indicated.  In  aged 
]>atteiits,  who  have  considerable  impaction,  it  is  not  afivisidile  tn  break 
up  the  im|wiclion,  but  deformity  and  impaired  usofulnes.s  should  l>e 
prognosticated.  In  cases  with  little  or  no  displacement  and  deformity 
all  extension  or  manipulatirm  shoub!  be  abstained  from. 

In  many  instances,  however,  deformity  will  Inevitably  I'emain.  The 
Bhorlening  which  may  result  from  the  accident,  or,  in  the  young,  the 
injury  ta  the  epiphysis,  which  may  remrd  the  grxjwth  nf  the  bone  in  its 
long  axis,  causes  a  detlectii>n  of  the  hand  to  the  radial  side,  and  an  ab- 
normal proje«:ti»n  <)f  the  styloii!  pmcess  of  the  ulna.  When,  as  in  some 
excei)tional  instnnos.  t}m  radio-ulnar  ligaments  are  torn,  and.  as  de- 
scribed by  Prof.  Moore,  of  Rochester,  the  tendon  of  the  extensor  carpi 
ulnaris  is  displaced,  the  tendency  to  deformity  is  even  greater.  When 
proper  reduction  is  obtained,  any  dressing  which  keej)s  the  parts  at  rest 
will  secure  a  gftod  result. 

VVithin  the  bust  few  years  a  large  numlwr  of  caaca  of  Colles's  fracture 
have  IxH'u  treated  after  the  method  described  by  Prof.  Lewis  E.  Pilcher. 
This  dressing  lias  lieen  sHgbtl)'  modified  since  it  was  first  made  public. 
The  resulta  have  been  very  satisfactory.     It  is  as  follows : 
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Boll  rwo  pieces  of  n  hnndnffe,  two  inches  nnd  n  half  wido,  into  a  com- 
prew  about  ns  thirk  as  ihe  little  finper.  After  ihe  rednction,  place  one 
alou^:  the  inner  asfiect  of  the  ulna,  extfniling  from  the  anterior  luar^n 
of  the  carpus  uinvurd,  the  other  exactly  ]mnillel  with  (his,  ulung  the 
outer  biirtler  of  the  ra<linH,  over  it»  styloid  prowss.     Wliile  these  ore 
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held  firmly  in  i>naiii(»n,  secure  them  by  striiw  of  adhesive  plaster,  one 
inch  in  width,  wound  wcurely  around  the  wrist  and  Hrm,  fnim  the  lower 
end  of  the  carpus  to  the  end  of  the  coiupresses.  The  hand  and  arm  are 
carried  in  a  sling.  The  dressing  may  be  changed  in  two  or  three  weeks. 
Gentle  and  careful  motion  of  the  lingei-s  should  be  made  dally,  but  it  is 
advisable  not  to  m^ve  the  wrist  until  atxmt  the  end  of  the  uecoud  week. 
The  dressing  should  be  worn  uUiiit  four  w<*ek.s. 

Another  nH'flmd  is  to  envelop  the  forearm  and  hand,  as  far  as  the 
melacarpo-plialanf^eal  articnlation,  in  a 
plaster-ot-Parls  dressing.  In  this  treat- 
ment, after  n*]Kiaiti<m  of  the  fmjrraciits, 
the  hand  should  l>e  given  a  considerable 
declination  to  tlie  nlnar  side.  If  it  is 
desired  to  examine  the  cundilion  of  the 
fmrturt',  the  plaster  may  be  cut  on  the 
ulnar  and  radial  sides,  and  reapplied  as 
a  modified  Havarian  sijlint  (Fig.  32I5|. 

Prof,  naniiltou's  method  is  as  fol- 
lows: A  wiMKlen  Hjiliut^  made  from  a 
Ixix-top  or  shingle,  is  shaped  to  extend 
from  a  half  inch  in  front  of  the  elb«»w- 
joint  to  the  nietJU-arjKv-iihahiugf^il  artic- 
ulation. Its  l>n>adth  is  equal  to  that  of 
the  arm  at  its  widest  part.    This  splint 

is  thrust  into  a  muslin  sack  (the  seam     v  ^^^^^^^^V//^t^     -> 
of  which  is  kept  away  fixmi  the  arm), 
and  is  stufTtid  m>Kler.itely  full  of  cotlon, 
woctl,  or  hair.     The  ]>acking  should  be 

a  little  thicker  in  the  hollow  of  the  jialni  and  just  alHi^e  tlie  lower  end  of 
the  upper  fnignient.  A  stmitrht  doi-sal  splint  may  also  he  employed.  It 
ia  stuffed  in  the  same  manner  as  the  other,  leaving  the  packing  a  little 
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thicker  just  over  the  carpus.    After  the  fragments  are  rednretl,  the  splints 
are  apjUietl,  an<l  UeM  in  phice  by  luimlageH,  as  showu  iu  Kijr.  327. 

FniftuiT  nf  the  styl<ii(l  proretw,  anil  lungitudinal  Xrat'ture.  »huiilil  be 
treated  by  the  modified  I^iloher  dressing. 

In  fractures  of  both  bones  of  the  forearm  proceed  as  follows :  Pre- 
pare two  splints  of  thin  board,  one,  the  pi>sterior,  to  extend  from  with- 
in one  inch  of  the  olecranon  to  the  ends  of  the  lingers;  the  anteiior  to 
extend  from  the  elbow  to  the  carpuH ;  both  wMer  than  the  foi-earni  at 
every  point.  Pad  these  with  some  soft  material,  cnnsidembly  thirkiT  in 
the  center  than  elsewhere,  to  serve  as  an  inteixisseous  pad.  AVraji  eaeli 
nplint  with  a  bandage  to  hold  the  padding  in  plm'e.  An  fiHsistanl  j^^rasie 
the  patient's  hand  and  arm  above  the  ellxjw,  and,  with  the  forearm  at  a 
right  angle  to  the  humerus,  held  in  a  position,  half  way  between  sa]iinn- 
tion  and  pronation,  makes  steady  extension,  while  the  operator  makes  a 
carf^ful  rHjxisiiion  of  the  frdgnmnt,s.  Apply  the  splints  ao  that  the  inter-j 
osseous  ]Kids  will  push  the  muscles  down  and  between  the  radius  and 
alna.  Then  fasten  them  by  a  bandage  made  tiglit  enough  to  prevent 
slipping.  If.  in  the  coarse  of  a  few  days,  the  dressing  becomes  Iof)sened, 
it  can  bo  tightened  by  applying  an  additional  roller.  The  forearm  is 
carried  in  a  sling.  The  treatment  should  l>c  continued  for  about  four 
weeks,  when  passive  motion  at  the  elbow,  and  supination  and  pronation, 
should  be  made,  and  the  dressing  readjusted  for  another  week.  This 
snnple  dressing  is  sufficient  for  all  fractures  of  one  or  both  bones  of  the 
fon^anu  {exre[»ting  Colles's  or  Barton's). 

Compound  fractures  of  the  Ixines  of  the  forearm  require  fixation  by 
this  method,  and  the  security  of  0]>en  wounds,  free  drainage,  and  strict 
antisepsis. 

Carpus — Metacarpus — Phalanges. — Fractures  of  the  carpus  occur 
from  great  and  direct  violence,  luring  almost  invai-iably  com^HUind.  The 
treatment  should  be  fixation,  rest,  and  drainage  under  antiseptic  precaiu- 
tions. 

The  metacarpal  bones  may  1m*  broken  by  direct  violence  or  by  blowa 
or  falls  on  their  distal  ends.  This  fracture  is  not  uncommon  with  Uixers. 
I  hud  under  obaorvati»in  three  brothers,  profe.ssional  i>ugnist.'*,  each  of 
whom  iuul  a  metacarpal  fracture,  and  one  of  whi»m  had  also  a  fniclure  r»f 
the  radius,  all  received  while  sparring.  In  the  young,  in  rare  instances, 
separation  may  occur  at  the  epiphyses,  which  are  at  the  phalangeal  ex* 
tremities  of  the  meUicar^ial  bunes  of  the  fingers,  and  at  the  ear|)*d  ex- 
tremity for  that  of  the  tliumb.  The  fracture  of  a  metacarpal  bone, 
broken  by  indirect  violence,  is  usually  siiuatwl  in  its  middle.  The  acci- 
dent is  recognized  by  i>ain,  displacement,  or  crepitus.  The  treatment  is 
reduction  by  extension  and  counter-extension,  with  direct  manipulation 
and  the  application  of  an  anterior  splint,  padded  and  arched  so  as  to  lill 
the  concavity  of  the  palmar  asjiect  of  the  bone,  and  to  extend  to  the 
end  of  the  finger.  A  posterior  splint  is  also  applied,  both  fastened  by  a 
roller.  The  danger  is  from  li.\ation  of  the  extensor  tendon  as  a  ivsult 
of  inflammation.  Passive  motion  of  the  finger  every  day  will  prevent 
this  result. 
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Fractures  of  the  Phalanges. — In  the  tivatraentof  fractnresof  these 
bones  the  same  principles  are  involved  as  for  the  metacarpus.  The  chief 
precaution  is  to  pivTent  stiffening  of  the  finger  from  adhesion  of  the 
teiidou^  tu  Lhelr  sheu.lhs.  Pai^dive  uiotioa  should  be  mado  as  early  as  the 
alxth  day. 

The  S/ernum — Rihs—Vertehrff. — The  sternum  may  be  broken  by 
direct  or  indirect  violence.  In  receut  casea  reijosition  may  be  effected  by 
pressure,  or  by  lifting  with  an  elevator.  In  the  treatment  of  these  cases 
tlie  must  jiiTfiTt  <pjiet  should  Im  enfon-iHl.  N<Trosis  ocenainnally  fnllows 
this  accident,  necessitating  operative  interference. 

Fractui-e  of  the  ribs  or  of  their  cartilages  may  result  from  (I)  indirect 
violence,  as  a  blon^  upon  the  atemum ;  (2)  from  a  direct  iajury ;  or  (3) 
frum  must^ular  contraetiun. 

The  bmger  rilw  are  most  liiible  to  fracture.  Wlien  the  force  ia  applied 
to  the  sternum,  rhe  break  must  frequently  occnrs  at  or  just  anterior  to  the 
middle  of  the  bone. 

The  displacement  is  tiaually  slight.  Hfemnrrhage  from  division  of  the 
intercostal  vessels  is  one  of  the  immediate  dangers,  while  localized  inflam- 
mation of  the  parietal  pleura  is  inevitable.  The  diagno.'^ls  wiXX  depend 
ui>on  pain,  elicited  by  pressure  on  the  bone,  at  a  point  remote  from  the 
fnicture,  and  occasionally  by  a  peculiar  click  or  cre])ilu«  felt  by  tho  hand 
appIitKl  over  the  le,sion  during  a  full  resjjinitory  act,  Tlie  reapinitory 
movement  is  less  free  ujx>n  the  affecte<i  side. 

TVeaiment, — Fixation  of  the  chest-wall,  as  far  as  is  possible,  is  the 
indication  in  ti-eatment.  To  this  end,  the  affected  side  should  be  shaved, 
aad  adhesive  strips,  cut  one  inch  and  a  half  in  width  and  long  enough  to 
reach  from  the  Htemnm  to  the  vertebral  npines,  are  tightly  applied,  ex- 
tending far  enough  above  and  below  the  broken  rib  to  cover  the  three  or 
four  adjacent  bones.  The  strips  should  overlap  alxiut  oue  half  of  their 
width. 

The  body  of  a  nyrtehra  may  be  brtiken  by  indirect  violence,  as  a  fall 
from  a  height,  the  patient  striking  on  the  head,  feet,  or  Imttocks,  or  the 
bone  may  be  crushed  by  extreme  anterior  flexion  (otvaslonally  due  to 
muscular  action),  or  by  diitct  injury,  with  or  without  penetration.  Tbe 
character  of  the  injury,  pain,  and  symjitums  of  pres»ui"e  uikiU  the  cord 
or  nerve*  will  lead  to  a  correct  dingnosis. 

Tbe  trejilment  is  (piiet  in  lied,  with  extension  and  counler-extensiou 
in  the  ejirlier  stages,  and  later,  the  plaster  juekel,  wilb  jury-mast  head- 
extension  for  all  lesions  aUive  the  tenth  dorsiil  vertehm.  Bc-Iow  this 
point  the  jacket,  frum  the  pelvis  to  the  axilla,  will  sufiice. 

In  the  case  of  the  patient  fmm  whom  the  accompanying  cut  (Fig. 
32H)  was  taken  there  wii»  a  fracture  at  the  doi-so-liiwbiu-  junction, 
which  inv<)lvHd  tlm  eleventh  and  twflflh  dorsad,  and  lip»t  lumbar  ver- 
tebra;. ThiTP  wits  a  Nliar|i  knuckle  at  tli«  last  diu-sal  and  first  lumlmr 
spines.  lie  was  injureil  by  an  elevator  descending  upon  him  and  vio- 
lently flexing  the  spine.  Paraplegia  resulted,  with  incontinence  of 
fffices  and  urine.  I  treated  him  by  ext^-nsion  and  the  pla.ster-of-Parfs 
jacket.    The  symptoms  of  paralysis  gradually  diaappeurcd,  and  now.  ten 
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years  after  the  accident,  he  walks  well,  and  does  not  suffer  from  incon- 
^ence. 

Fractore  of  the  articular  procesx^'s  is  of  less  fi«quent  ooourreni 

Tliis  accident  renuits  from  extreme 
extension  (dorsal),  or  may  occur  frtjm 
direct  or  indireirt  violenoe. 

Wh«n  the  spinous  p-rocesxe*  are 

hrokeDt  the  lesion  may  occur  near  (he 

extremity,  but  more  frequently  the 

laminated  expansion  is  cUe  seat  of 

\     ^N.  fracture. 

TI)f(  indirutionH  in  all  forms  ()f  in- 
jury to  the  vertebral  column  are  to 
relieve  pr<?ssure  upon  the  conl  and 
nerves,  and  Insure  all  possible  fixa- 
tion. While,  from  The  amitomical 
construction  of  the  spinal  column, 
extension  is  limited  and  difficult  of 
accomplishment,  yet  it  may  be  ob- 
taiued  in  a  sufficient  diigi"ee  to  re- 
lievo the  injurtnl  slructuius  fi-om  the 
^n',iter  pnrt  of  llm  sui«'rincuml»pnt 
weiglit.  WlienrhelxHliesaivinjuiied, 
dorsal  extension  tbrows,  in  part,  the 
Fio.  Sift.— Fracture  of  ibe  vertobne.  weight  from  the  spongy  bo<iit's  on  to 

the  compact  processes.  When  the 
plnster  jacket  tarn  not  be  worn,  Taylor's  or  Shafer'a  brace  may  be  em- 
ployed with  advanta^. 

Fractures  of  the  sacrum  are  rare,  and,  when  occurring,  are  due  to 
direct  violence  by  penetrating  bodies,  or  to  falls  from  such  heights  that 
other  and  serioas  complica.tion8  render  the  prognosis  grave. 

No  treatment  except  enforced  quiet  is  called  for  primarily.  Wbeu 
ostitis  and  necnwis  (wcur  as  a  result  of  comminntion,  (»pemtive  int<»rfer- 
ence  may  l>e  required. 

Fracture  of  the  cocct/x,  with  displacement  forward,  is  not  nncommon. 
The  accident  occurs  from  a  fall  or  blow  dirtH-tly  npim  the  ti]*  nf  ihc  spine. 
The  symptoms  are  those  of  pressure  upon  the  rectum,  causing  ditflcult 
defecation,  proctitis,  and  at  times  lissure  or  ulcer.  Pain  is  always  pres- 
ent, and  is  due  (o  InDammation  ns  well  as  pressure  upon  the  lifth  sncnU 
and  coccygeal  nerves  (coccyodynia).  The  only  treatment  is  removal  of 
this  bono,  which  is  nlmnst  always  follow*^!  by  wlief. 

The  incision  is  made  over  the  bone,  in  (he  posterior  median  line,  the 
mn.scular  attachment  being  divided  close  to  the  bone.  Care  must  be 
taken  to  avoid  w<Hinding  the  posrerim"  plexus  of  veins,  or  the  rectum. 

The  wound  may  be  sewed  in  its  upper  portion,  leaving  the  lower  end 
open  for  drainage. 

Os  Jnituminainni. — Though  mrely  fractured  as  compared  with  otbor 
portions  uf  the  skeleton,  the  iliuoi,  ischium,  or  pubes  may  be  broken 
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singly,  or  all  may  he  inrolved  in  a  common  lesion  at  the  acernbnlnra. 
The  force  causing  the  fractnre  may  be  directly  applied,  or,  less  frequently, 
by  an  indirect  blow,  as  a  fall  on  the  foot  or  ^rejit  trot-hanter,  in  whicU  the 
head  of  the  femur  may  be  driven  into  the  ucefabaliim  with  such  violence 
as  to  cause  fracture. 

When  the  fracture  is  confined  to  the  iliac  cr«8t  the  di:ignosi8  will  be 
determined  by  preternatural  mobility,  crepitus,  and  pain,  in  ronjunclion 
with  the  history  of  the  cjist*.  When  tlie  bones  of  the  deeper  Imsin  are 
broken,  exploration  by  the  rectum  or  \*ngina  will  lx»  necessary. 

The  treatment  demands  reposition  and  rest.  When  tlie  acetabnlnm 
is  invulveil,  extensit^m  to  the  foot  and  leg  (Buck's  method),  with  the  fiKit 
of  the  bed  elevated,  should  be  pniclieed.  When  jMwsible,  the  bed  sliould 
be  so  arranged  that  defecation  maybe  accomplished  without  lifting  the 
pelvis.  A  modification  of  Cnisby's  fracture-bi^l  would  answer  this  pur- 
pose weU.  Fixation  of  one  or  Ixith  thighs,  incbuling  the  |M>lvis  and  lower 
portion  of  the  abdomen  and  spine,  could  be  well  effected  by  surrruind- 
ing  these  parts  with  a  plaster-of- Paris  dressing.  The  prognosis  will  de- 
pend, in  great  part,  upon  the  extent  of  the  injui-y  sustained  by  the  i>elvio 
■viscera. 

Kmclures  of  the/emrtT  may  be  best  studied  in  three  grvmiiSf  viz. ;  (1) 
of  the  upper  extremity  (including  the  neck  and  trochanter);  (2)  of  the 
shaft :  {S)  of  the  lower  or  condyloid  extremity. 

Fracture  of  the  7ieek  of  the  femur  may  take  place  wholly  within, 
partly  within  and  partly  ■nithout.  or  wholly  outside  of  the  capsule.  This 
accident  rarely  occurs  in  the  young  and  middle-aged.  It  is  a  lesiim  of 
old  age,  and  women  sutler  mom  than  men.  Ttie  anatomical  cause  is 
ohietty  a  condition  of  senile  rarefaction,  which  l>egins  nsunlly  alwut  (he 
fiftieth  year.*  It  has  been  demonstrated  that  the  change  in  the  relation 
of  the  axis  of  the  niH'k  to  that  of  the  shaft  in  rh<^  aged  is  not  enough  to 
account  for  the  greater  prevalence  of  this  iiccident  in  the  old,  nnr  is  there 
a  marked  diminntion  of  the  animal  constituents  of  bone  at  this  time  of 
life.    The  change  is  one  of  senile  atrophy. 

Fracture  of  the  neck  of  the  femar  is  usually  caused  by  force  trans- 
mitted from  beluw  upwai*d,  and  along  the  shaft  of  the  femur.  In  many 
instances  the  awident  is  trivial.  The  specimen  shown  in  Figs.  at*fl  and 
33(J  was  taken  from  a  patient  who  broke  her  femur  while  in  the  act  of 
kneeling  In  church.f  It  hna  been  known  to  occur  even  while  turning 
over  in  \m\.  Tlie  line  of  fracture  may  be  at  any  part  of  the  neck,  and  in 
exceptional  cases  is  through  the  epiphysis.  When  the  fracture  is  near 
the  trochanteric  line,  or  when  these  tuberosities  are  involved,  it  is  nsual- 
ly  the  result  of  direct  violence— that  is,  a  fall  or  blow  upon  the  hip. 

The  (iiaifnosis  of  fractun;  of  the  ueck  of  the  femur  may  be  determined 
by  n  study  of  the  history  and  the  symptoms.     If,  after  a  fall  uptm  the 
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mined  by  comparative  measurement  of  the  two  sides,  from  the  ante- 
rior superior  spine  of  the  ilinm  to  the  inner  mallefilns.  The  internal 
malleoli  should  he  made  to  lourii.  and  slmul'l  Ik*  directly  in  a  line 
with  the  symphysis  pubis,  umbiliou!*,  and  interclavicular  notch.  The 
end  of  the  tape  should  be  held  on  the  tliumb-nail,  and  pressed  well  into 
the  notch,  just  under  the  untt'rior  suijerior  fpim?.  It  is  then  cnrrieil 
along  the  inner  side  of  the  thigh,  linee.  and  leg,  to  the  under  tnlge  of 
the  inner  malleolus.  The  degree  of  shortening-  will  vary  from  one  fourth 
of  an  incb  up  to  two  or  more  inches,  Tlie  (iccasiunal  norma!  inei]iiality 
in  the  length  of  the  two  lower  extremities  should  not  lie  lost  siglit  of. 
This  varies  from  one  eighth  to,  in  some  instances,  as  much  as  one  inch 
and  over.  To  determine  that  the  shortening  i**  between  the  trochanter 
and  the  acetabulum,  apply  NtUdoii-s  te8t ;  a  line  drawn  from  the  tuber* 
o-sity  of  the  isclilum  to  the  anterior  suin^rior  .spirin  of  the  ilium  ^Musses 
ovpr  the  nppcr  Hurface  of  the  |jrpeat  trochanter.  The  distancp  (he  tip  of 
the  trochanter  may  be  above  this  line  will  g^ve  the  degrt-e  of  shortening. 
Bryant's  test  la,  with  the  jiatieut  resting  ui>on  the  back,  the  legs  parallel 
and  extended,  to  dn>p  n  line  from  the  nnteriiir  superior  spine  and  fo 
measure  the  distance  between  this  line,  at  its  nearest  point  to  the  tro- 
chanter and  this  tubert»sity.  If  the  frarlure  is  above  the  tixichanter  the 
tubi'rosity  ^^ilL  be  found  nearer  the  line  thau  on  the  sound  side. 

Crepitus  can  not  always  be  obtained.  In  the  t-iLses  of  impaction  it  is 
not  iK)s*sihhi  without  the  cmijloymont  of  fon^e  sulficient  to  unhtrk  Ihn 
fraj^ment-s,  nnd  in  many  cases  of  fractute  above  the  trocluinteric  line, 
without  impaction,  crepitus  Is  not  felt.  Any  unnecessary  manipulation 
of  the  hip  is  contrary  to  the  best  rules  of 
practice,  and  an  effort  to  elicit  crepitus 
should,  theivCore,  not  l»e  made. 

It  Ls  difficult,  nnd  at  times  impossible, 
to  determine  at  what  particular  j)ortion  of 
the  neck  the  fi-acture  has  occurred.  Pmn- 
tically  it  makes  little  diiference,  as  the 
troirment  is  the  same. 

Tnaliwnt. — Rest  in  the  dorsal  decu- 
bitus, with  fixation  of  the  pelvis  and  the 
affected  limb,  are  the  immediate  indica- 
tions. To  secure  fixation,  extension  in  a 
limited  degree  is  desirable.  To  obtain 
this,  place  the  patient  tiptm  u  hard  mat- 
trefls.  If  the  lied  is  too  soft  and  jnelding, 
place  wide  ])oai-ds  nnderneath  the  top  mat- 
tress in  order  to  hold  it  smooth  and  firm. 
EJevate  the  foot  of  the  bedstead  from  six 
to  ten  iuchi^s,  by  jducing  the  legs  at  this 
end  ujion  blocks  of  wckhI  or  bricks.  Cut 
two  strips  of  strong  adhesive  plaster  (Maw's  moleslcin  is  preferable) 
about  two  inches  wide  and  long  enough  to  exfen<l  from  the  hip  to  lie- 
yond  the  sole.     Lay  one  of  these  uixjn  the  inner  and  outer  surface  of  the 


i'm 


Fix.   !IS^  —  t'niKiin-  oT  Umj  iMn:k  of  iIm 
fcmuT,  wilb  iiniNKTtim.     (Ky«low.) 


310 


TEXT-BOOK   01 


JER^ 


thigli  and  log,  exactly  opjwwite  each  other,  and  hold  them  in  place  hy 
p,  w(?II-adjnst<'(l  i-olltT.  The  strips  ({in  be  more  niculy  ajjplieU  if  thty  am 
panially  divided  with  the  scissors,  iu  a  (Urwtion  upwaivl  and  inwanl,  at 
intervals  of  al>ont  two  inches.  When  within  four  inches  of  the  nnkle 
the  bandage  is  interposed  between  the  strips  and  the  integument.  In 
order  to  prevent  pressure  upou  the  malleoli,  a  stick  about  six  inches  in 
length  is  placed  Iwtween  the  ends  of  the  adhesive  striim,  and  the  exten- 
sion-weight is  attached  to  this. 

A  piece  of  board  provided  with  a  pulley  is  next  fastened  lo  the  foot  of 
the  bed,  so  that  the  lip  of  the  iiulh'y  will  be  on  ii  li'vel  with  the  niulleoli. 
The  weight  will  vary  from  two  or  three  up  to  eighteen  pounds.  A  ponnd 
for  every  year  of  life  up  to  eighteen  is  the  rule ;  but  this  is  too  much  for 
fracture  al)ove  the  trtx-hauter.  About  ten  ]Hiund8  is  sufficient  for  all 
ordinary  cases.  Shot  in  a  bag,  or  smoothing-irons,  are  usually  employed 
for  the  ex  tension- weight,  which  is  tied  to  the  string  (Fig.  333).    The  jki- 
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tient^s  body  serves  as  the  counter-extending  force,  the  gravitation  toward 
the  head  of  the  bed  being  about  (rounteracted  by  the  weight  attached  to 
the  foot.  Addilioiml  h<*nefit  and  comfort  may  bo  obtaiued  by  laying 
email,  long  bags,  filled  witli  sand,  on  either  side  of  the  thigh  and  leg. 
When  the  limb  lends  too  strongly  lo  outward  rotation  (or  inversion) 
this  may  be  corrected  by  the  sand-bags,  or  by  Prof.  Hamill^m's  long 
epiini,  which  is  .shown  in  Fig.  ^3,  and  which  \h  tied  by  strijts  of  bandage 
from  Iht'  axilla  to  the  ankb?.  The  fiiregoing  is  pnictically  Buck's  ex- 
teinsion,  to  which  may  l)e  added  Hamilti^m's  long  splint.  - 

In  some  instances  it  nmy  be  fouml  adviintageous  to  use  Volkmann's 
sliding  foot-j>iece,  seen  in  Fig.  3.'J4.  This  consists  of  a  jjosterior  splint 
for  the  leg.  to  which  is  attached  a  fwt*piece  having  the  angle  shown  ia 
the  cut.  This  splint  should  be  perforatecl  for  the  heel,  and  i-est  upon  two 
cross-bars  of  w<K)d.  which  in  turn  slide  up  and  down  on  a  rectangular 
frame.     Upou  the  upi)er  edge  of  these  parallel  buj-s  u  tongue  is  cut,  and 


PRACTTRES. 


811 


a  corresponding  notch  or  groove  in  the  cross-bars.    This  apparatus  is 
Gonij>nrat<Hl  and  will  rarely  be  needed.     Burk's  extenHion,  with  ilumil- 
ton's  long  splint,  or  preferably  the  sand-bags,  will  meet  almost  every  re- 
quirement, and  give 
the    grmtest   satis- 
faction. 

In  oitier  to  pre- 
vent the  l>ed-cloth- 
ing  frc»m  coming  in 
enuliu^t  with  the 
fracttired  lirab,  wire 
screens  iFigs.  335, 
336)    ma-y    be    em- 


Pta.  SM.— VoUuaaDn's  ■UtUtitt  foot-plBea. 


ployed.  In  aome 
instances  plaster  of 
Paria  may  be  used ; 
but  this  method  of 
treating  fractures 
above  tbn  trochan- 
ter is  now  rarely 
employed. 

The  most  easily 
managed  and  simply  constructed  apparatus  for  making  the  necessary 
extension  and  counter- ex  tension,   in  applying  the  fixeil  dressing  for 
fr&ctiiri's  of  the  lower  extremity,  is  made  as  follows : 

Into  each  end  of  a  ta- 
ble, about  five  feet  long, 
two  holes  are  bored,  and 
into  these  two  jMrjiendic- 
ular  pieces  are  fitted,  two 
feet  long  and  about  two 
inches  in  diameter,  while 
a  stning  horizontJil  l>ar 
connects  the  two  up[)er 
ends.  One  of  these  up- 
right.s  isHmooihtil,  round- 
ed, nnii  padded,  to  pre- 
vent injurj-  to  the  peri- 
neum. 

The  ioi)t  of  the  injured 
sidif  being  nii^idy  l>and 
aged,  th«  patient  is  placed 
upon  the  table,  aatride 
the  padded  upright  (Fig. 
337),  with  the  ]iennffium  agiiinst  it,  and  is  susiwnded  by  a  strap  passed 
over  the  horizontal  Imr  and  underneath  the  sacrum,  being  elevated  from 
the  table  aufficicutly  to  allow  free  mani]>ulation  of  the  Jxtndages  nnder 
the  back.     The  head  and  shoulders  are  supported  uiHtu  pillows,  the  foot 
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of  the  uninjured  limb  rests  ui)on  a  st^iol,  a  clovf-liitcli  or  ilntibh*  loop  is 
thrown  arcmiiil  thn  ankln,  and  to  this  ii  hlook  and  pullpy  is  nt(flched,  the 
opposite  end  of  which  is  fastened  to  the  walL     Extension  is  then  applied 

nntil,  by  measnre- 
ment  fronj  tlie  ante- 
rior superior  spinous 
process  of  tlie  ilium 
to  the  lowest  xH)int 
of  the  inner  malleo- 
lus, The  two  legs  are 
found  to  be  of  (he 
same  lenjfth.  The 
jielvis,  tlii^h,  and  leg 
arethencuven'dwitb 
a  di*y  roller,  or  a 
trousers'  \eg.  or  piece 
of  soft  bliuiket,  and 
the  plaster  rollers 
Vw.  M7.  applied.     Accessory 

splints  of  rim',  cop- 
per, tin,  or  h<H)p-iron  may  be  worked  in  with  the  j)laster  bandages  if 
desire*!. 

The  prot/nosrs  in  this  class  of  cases  should  always  be  guarded.  Use- 
ful limbs  result  in  a  large  maj'Tity  of  cases,  but  the  function  of  the  hip 
is  not  often  fully  restored. 

FractuTe  of  the  7Voc/i««ifer.  — Se])anition  <if  the  great  trochan- 
ter is  a  rare  aocidenl.  The  cause  is  dii-ect  violence.  A  diagnosis  must 
rest  npon  independent  mobility  of  the  tulwrosily,  wiih  erepitns. 
The  trtaitraenl  should  Iw  fixation,  (irm  <-()mpi*esait)u  by  bandages,  and 
rest. 

Fracture  throiifjh  the  Trochanters. — Fracture  through  the  trochan- 
ters is  also  comiKirativcly  of  rare  occurrence.     The  diagnosis  may  be 
determined  by  shorteniDg,  crepitus,  pain,  and  loss  of  symmetry  and  func- 
tion.   A  strong  diagnostic  feature  is,  that  u  portion  of  the  trochanter  roaj 
remain  attached  to  the  neck.* 

The  trttatmeiit  d<M»*  not  differ  from  that  just  given.  The  prognosis  is 
more  favorable  as  to  restoration  of  function.  Occasionally  enormous 
exosKmis  occurs  after  fia(;tiire  at  tliis  locality. 

Pra^iureH  of  the  Shrrft. — ^The  shaft  of  the  femur  is  usually  broken  by 
direct  violence,  or  indirectly  by  a  force  transmitted  from  below  upward. 
In  excejitional  instances  the  fracture  is  caused  by  muscular  contraction 
alone.  The  line  of  fracture  is  generally  oblique,  and  the  displacement  is 
determined  chieHy  by  the  direction  <if  this  line.  In  complete  fnu^lure 
overlapping  is  the  rule.  When  the  bnyik  Is  in  the  upjier  jMirticm  the 
h)wer  fragment  is  drawn  up  by  the  hing  muscles  extending  fnmj  the 
pelvis  to  the  neighborhood  of  the  knee-joint^  and,  as  shown  in  (Mg.  338, 
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the  npper  fragment  is  nsimlly  rotated  ontward  by  the  external  rotators, 
and  tilted  up  and  to  the  front  by  the  psoaa  and  iUarus.  When  the  fract- 
Tire  is  nenr  the  knee-joint  the  lowt^r  fnigraent  is  tilted  backward  by  the 
aotiuD  of  the  gastrucuemiiis,  poplileus,  aud  plaiiturls  niU!K-le».  The  up- 
per fragment  is  acted  upon  in  a  milder  decree  by 
the  same  muscles  (hot  caused  its  displacement  in 
the  higher  frartiire  (i-lg.  339). 

Fra4;tures  at  the  condyles  may  incTndo,  trons- 
verse  fnicture  neiir  the  epi- 
physeal line,  or  through  the 
epiphysis  proper ;  transverse 
fracture,  witli  a  HplU  into  the 
inlercundylnid  notch ;  or  one 
or  the  other  condyles  may  alone 
be  broken  off. 

Tlie  diagnosiK  of  fracture 
of  the  shaft  of  the  femnr  is  not 
difflcnlt,  as  a  rule.  Pretemat- 
tmil  raubility,  crepitus,  jmin, 
and  i<liorteniDg  will  usually  de- 
termine the  character  of  the 
injury.  When  the  joint  is  in- 
volved, in  addition  1o  ilie  usual 
symptoms  of  fracture  the  knee 
becomes  much  swollen. 

Treatment. — In  the  treat- 
ment of  all  fraclure-s  between 
the  trochanters  and  the  knee- 
joint  the  choice  rests  between 
the  methwl  liy  Buck's  extensitm  and  the  plaster- 
of-Pnris  dressinic.  In  general  the  first  methotl  Is 
preferable.  Unless  the  fracture  is  too  low  down, 
the  traction  of  the  adhesive  strips  should  be  upon  the  condyles  as  well 
as  upon  the  leg  below.  Kven  when  it  is  determined  to  employ  the  gyp- 
sum fixed  dressing,  it  is  wise  to  defer  its  application  until  after  all 
danger  of  swelling  is  i«ist,  usually  after  from  four  ttt  eight  days.  AVhen 
the  fracture  is  below  the  middle  of  the  thigli  the  plasler-of-Paris  dress- 
ing may  lie  api>Iied  i^ithout  amesthesia.  The  bandages  need  not  extend 
higher  than  the  level  of  the  j>erinfeiim.  After  a  few  days  the  patient  may 
move  about  on  crutches.  In  the  higher  fractures  the  s:ime  principles  are 
involveil  as  in  fnictiires  of  the  neck.  When  the  knee  juint  is  inv(>lve<l, 
passive  molirm  should  Iih  cnnimenctid  on  the  Ihinl  wck,  and  roritiniied 
at  intervals  tliereafier.  Whatever  metho<l  is  employe<l,  immobilization 
at  the  scat  of  frjiciur*;  shouhl  be  maintained  for  five  or  six  wi-cks. 

In  fracture  of  the  f^mnr  in  children  the  plaster-cif-Paris  dressing  is 
to  be  preferred.  The  reiwsition  of  the  fragments  should  be  made  un- 
der anaesthesia,  ami  the  i>arts  immediately  imm(»bilized.  Tliis  class  of 
patients  are  not  easily  conti-olled  and  kept  quiet  by  the  use  of  the  ordi- 


of  nwnitnts  in  ft«et- 
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niiry  appamlus.*  In  one  inatanreof  fraotnre  at  the  trochanters  in  a  chihi 
joHt  dt'liveivH,  I  placed  the  extnmiiiy  in  tho  position  assumed  in  ui-ero, 
the  thigh  tlexed  on  tlie  nhdonien,  the  1e^  ilexe^l  on  the  thighs  enveloi>ed 
the  parts  ^viih  flannel  l>andajres,  and  applied  plaster-of-Paris  rollers  from 
the  ankle  to  the  uxlllte.  The  dressing  was  removed  on  the  twenty*first 
day,  and  the  cure  was  perfect.  There  is  no  shortening  or  impairment 
of  function,  and  the  child  walk»  and  runs  uilh  perfect  motion. 

Patella. — Fracture  of  the  patella  may  be  caused  by  violent  contraction 
of  the  qimdrirep.s  extensor  muscle,  or  hy  a  blow  or  fall  upon  this  Imne, 
or  but h  of  iheae  faotdrs  may  combine  to  cause  this  lesion.  The  line  of 
cleava^  Ih  usually  transverse,  and  in  the  majority  of  instances  just  below 
the  middle  of  the  patella.  It  mnj*  \w  brolcen  in  an  (tblique  or  Inniptu- 
dinal  di]i?oiion,  or  in  several  directions  at  once — ^*  shUnte  fracturo." 

When  muscular  contraction  is  the  chief  or  sole  factor  in  this  break, 
the  line  of  cleavage  is  usually  tinnsvei'se.  Longitudinal  and  stellate 
fractures  ai-e  the  result  of  direct  violence.  Fracture  of 
the  {Mitella  is  usaaJly  complete,  the  ne^Miratioa  of  the 
fnigmmits  varying  from  a  small  fniction  of  an  inch  up 
to  two  or  more  inches.  The  separation  is  generall  j'  more 
raai'ked  on  the  internal  than  the  external  border.  In 
rai^  instances  in(Hmi])lete  fracture  may  cKrcur,  the  car- 
tilage not  giving  way.  Such  cases  are  scarcely  recog- 
nizable without  exploration,  the  few  recorded  being 
seen  post-mortem.  Fracture  of  the  patella  is  more  fre- 
quent in  men  than  in  women,  and  occurs  mostly  in  the 
decades  from  the  twentieth  l^i  the  fortieth  years. 

The  dioffnosis  may  be  made  from  losa  of  function, 
pain  at  the  seat  of  injur>%  and  separation  of  the  fnig- 
ments.  Inability  to  extend  the  I<^.  or  marked  impair- 
ment of  function,  is  always  present.  The  limb  may. 
however,  Iw  used  to  support  the  biKly  if  it  is  allowed 
to  full  into  the  straight  jKisition.  One  of  my  initients, 
with  a  sepanttiou  of  three  fourths  of  an  inch,  walked,  unaided,  n  qnar- 
ter  of  a  mile  imniwllately  after  the  accident.  H«?niorrhage  l>etween  the 
fragments  occurs  in  all  vxink'S,  and  therefow  comnnmicjil^'S  with  the  syno- 
vial membranes,  wliich  are  interposed  between  tho  posterior  surface  of 
the  pntella  and  the  general  cavity  of  the  joint,  and,  in  cases  where  the 
separation  is  well  marked  (fronj  half  to  one  inch  and  over),  it  is  more 
than  pnibabln  tluit  the  reflection  «»f  the  synovial  lining,  from  the  lower 
antcnor  p<irtion  of  the  joint  below  the  patella  ujiward  and  forsvanl  to 
the  fiv)nt  of  the  Intarcondyloid  notch,  is  torn,  and  that  whatever  of  ex- 
travasation occiu-s  is  into  the  general  cavity  of  the  joint.  This  occurred 
in  the  only  knee  I  have  opened,  immediately  after  this  fracture.  More 
or  less  effusion  into  the  joint  follows  in  the  majority  of  ca-ies.  In  lon^- 
tudioal  and  stellate  fractures  the  8e])aralion  Is  usually  slight. 

*  In  ono  JualnDC«,  iti  the  case  ot  a  child  three  and  a  halt  jenn  otd,  with  a  froctUN  at  lliu 
inidilk-  (if  the-  thijih,  clitnrofurm  oaruosU  VM  obtaixied  during  natuml  sleep,  the  ebitd  ui>t  be- 
ootuiDg  conscious  while  {rassing  under  the  iQflnencv  of  tlie  aeuesthetio. 
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Trfaiment, — A  patient  with  a  broken  knee-pan  should  beimraeiUately 
put  to  bed,  in  tbd  dorsal  dec^ubitus,  the  affected  limb  kt>pt  straiffht,  and 
the  Utoi  Jiml  leg  elevjitwl  uu  pillows.  In  cjwt*  of  swelling  and  inllamnm- 
tion  at  the  knee,  cold  clolhH  or  the  ice-bag  should  be  applied.  The 
merhanical  treatment  should  commence  at  once. 

A  posterior  splint  is  made  to  extend  from  near  the  hetO  to  the  pliileal 
fi»Id.  Shellac- b<jard  is  bewt  miited  for  this  puriK>se,  but  sole-li^atlier, 
guttn-perrho,  or  a  piece  of  plnnk  will  Hufliw,  if  these  lighter  articles  can 
not  be  obtained.  If  either  of  the  first  three  articles  is  employed,  the  pier« 
should  be  cut  wide  enough  to  envelop  from  one  half  to  two  thirds  of  the 
circumference  of  the  limb.  Three  inches  idmve  and  Ijelow  the  center  of 
the  knee-joint  a  tongue,  ime  inch  wide  and  two  inidieH  long,  should  1>e  cut, 
and  turned  out  so  that  the  attached  end  is  nearest  the  joint.  The  splint 
is  di]>ped  in  wann  water  until  soft  enough  to  be  molded  to  the  part,  when 
it  is  lined  with  a  sheet  4if  absorbent  cotton  and  apjilii'd  on  the  posterior 
aspect  of  the  limb.  The  cotton  nr  padding  material  should  be  consider- 
ably thicker  opposite  the  popliteal  space,  in  oi-der  to  pi-event  complete 
extension  of  the  leg.  Secure  the  upper  and  lower  ends  by  turns  of  the 
roller  thrown  around  the  thigh  and  leg,  and  next  begin  tlie  oblique 
or  appruxiiiuiliiig  turns  by 
carrj'ing  a  flannel  bandago 
around  the  leg,  so  that  it 
Oiilchea  l>ehind  the  lower 
tongue,  whence  it  is  carried 
obliquely  ujjward  above  the 
uppt?r  fragment,  across  the 
qnadricepa,  and  back  to  the 
8tarting-]>oint.  TUis  is  C4m- 
tlnutni  until  the  upj)er  frag- 
ment is  bnmght  into  appo- 
sition with  the  lower.     For 

the  lower  fnigment  the  bandage  is  mode  to  catch  behind  the  upper 
tongue  upon  the  splint.  When  the  fragments  ai-e  approximated  the 
entire  limb  is  invested  by  the  roller. 

After  the  dn'ssing  is  applied  the  same  position  is  maintained  for  two 
weeks.  The  portion  of  the  Ixindage  irauiediateiy  over  the  fmcture  should 
be  opened  on  the  fifth  or  sixth  <luy,  and  a  careful  iuspection  made,  in 
onler  to  delennine  whether  the  roller  has  slipped  and  rf-scpnration  oc- 
curred. If  the  bandage  is  at  all  loose  it  should  be  tightened,  but  never 
drawn  so  tightly  tliai  it  produces  any  discomfort. 

This  inRp9cti(m  should  be  reinated  every  five  or  six  days,  but  the 
splint  is  never  taken  olf  until  the  fourth  week,  when  passive  nn)ti(>n  at 
the  knee-joint  shouhl  l)e  made.  In  doing  this  the  sui^eon  should  grasp 
the  paMla  between  the  thumbs  and  fingers,  in  oi-der  to  hold  the  frag- 
ments firmly  in  contact,  and  while  thtis  held  should  have  an  assistant 
move  the  leg  back  and  forth,  not  flexing  it  for  tlie  first  lime  more  than 
15**  or  20".  This  should  l»e  repeated  ejich  week  until  the  ninth  week,  and 
twice  a  week  after  this  for  the  next  two  or  three  months.    After  the  first 
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two  weelw  tUe  patient  may  be  allowed  to  sit  up  in  bed,  or  to  be  moved 
upon  n  sofa  or  chair  about  the  room.  After  four  weeks  he  may  be  per- 
•mittert  to  mdvi?  alKml  on  criitchos.  Kxr*'pt  whi'n  passive  motion  is  being 
made,  the  spHnl:  should  be  worn  night  and  dny  for  the  first  ten  wefks 
after  the  injury.  After  this  it  may  be  removed  after  retiring  for  the 
night  and  adjusted  before  n'sing,  the  posterior  splint  gnidually  short- 
ened, and  a  figure-of-ei^ht  bandage  about  the  knee  should  be  worn  fur  six 
months,  to  prevent  a  re-tteparatiun.  After  this  a  strong  leather  flexion- 
cheelv  shonld  l>e  worn  for  the  next  twelve  months.  After  eighteen 
months  of  rareful  watching,  such  a  ligamentous  unitm  will  not  give  way, 
except  under  conditions  which  would  bj-enk  the  ixme.  In  two  cases 
which  c^ime  under  my  observation  (the  patients  both  males,  one  forty 
and  the  other  about  tifty-tive  years  old)  the  ligamentotis  union  was  so 
strong  that,  several  years  after  the  tii-st  act^ident,  they  suitered  a  second 
injury,  and  the  u]>])er  fragment  partetl  tninsversely.  the  ligament  bold> 
ing  intact.  The  fon^going  method,  wliirh  is  pracliwilly  that  of  Prof, 
Hamilton,  is  by  far  the  most  preferalile  treatment  for  this  injui-y. 

Many  innovations  have  been  made  in  the  irearment  of  tliis  fractnre, 
some  of  which  are  unnecessary,  olbers  iinjnstifial>le.  Among  Ihe  former 
may  be  mentioned  nxpfralton  of  the  effusion  into  the  joint  and  between 
the  fragments.  This  should  only  be  d»ine  when  the  capsule  is  distended 
in  an  extraortlinary  degree.  The  most  nnjusrifiable  method  of  treatment 
ever  introduced  in  l.hi.H  fncttu'e  is  that  of  ojiening  into  the  joint  and 
wiring  the  fragments  togt'tlier.  I'njnstiiiable  because,  first  of  all,  it  is 
dangei"ous ;  wicondly,  it  is  unnecessary,  A  careful  observance  of  Ihe 
rule  of  jH-actice  just  laid  (h)i.vn  will  secure  a  ligamentous  union,  with 
a  restorption  of  the  function  of  the  extremity,  equally  as  good  in  many 
cases  as  that  enjoyed  before  the  injury,  and  in  the  vast  majority  of 
cases  equal  to  all  the  ordinary  riHpiirementa  of  the  limb,  and  (his  is 
accomplished  without  the  slightest  rislt  to  the  patient's  life,  and  with 
no  disturbance  of  his  comfort  beyond  cfmtinenient  to  bwl  for  two  weeks, 
to  the  n)om  fur  four  weeivs,  and  to  his  crutches  and  nine  for  about  six 
months. 

On  the  other  hand,  by  wiring,  although  an  osseous  union  may  tie 
obtained,  the  restoration  of  function  is  not  more  complete,  the  confine- 
ment in  bed  is  longer,  and  the  danger  to  life  and  the  integrity  of  the 
part  sufhcieully  great  to  deter  the  surgeon  from  employing  this  method 
of  practice. 

In  September.  1881,  induced  by  the  reported  anccesses  after  this 
operation,  I  wu-ed  a  fnictui-ed  patella  on  the  twentieth  day  after  the  ac- 
cident, in  the  case  of  a  wonum  twenty  years  old.  The  strictest  antisep- 
tic precautions  were  employed,  and  fi'ce  di-ainage  was  secured.  Osteo- 
arthritis with  destruction  of  the  joint  resulted,  and  the  patient  barely  es- 
cai>ed  with  her  life,  the  limb  having  been  amimtaled  in  the  lower  third 
of  the  thigh.*    Another  palieni,  in  the  hands  o(  a  ^ievv  Vojk  surgeon, 


*  For  n  ^1t  report  ot  lM<i  csk.  nnd  t  sjrnopida  of  other  oases,  ac«  tlie  autbor's  ^aper  (n  tbc 
•'  Medicftl  Kw>rtl,"  vol.  ixi,  18^2. 
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died  as  a  n-siilt  of  this  opemticm.  If  the  full  histories  of  all  tliese  cases 
were  written  I  think  few  sui^eons  would  have  the  temerity  to  repeat  the 
I>rorednre. 

The  employment  of  Malgaijj:ne*8  hooks  gives  more  pnin  nnd  annoy- 
ance, and  dfies  not  secure  a  result  at  all  superior  to 
the  conservative  method  junt  given. 

The  plaster-of-Poris  methud  is  employed  by  same 
o|)fnitors;  hut  It  is  not  to  be  preferred  l«  the  nietlKid 
of  Hamilton.  In  this  pnicinlure  the  fnignitrnts  ari;  ap- 
proximated by  adhesive  strips.  One  pie<'o  is  cut  in 
the  shape  shuwii  in  Fig.  342,  the  broad  i>art  of  which 
is  applied  just  above  the  upper  margin  of  the  upper 
fmfrment,  and  fastened  here  by  a  roller.  The  entire 
limb  is  now  covered  by  a  Immiage  wliich  leaves  ex- 
posed the  two  nniTow  strips  of  the  adhesive  plaster. 
Over  this  the  plaster  bandages  are  applied,  srnjng  trac- 
tion licing  made  npon  the  adhesive  striia  in  m-der  to 
hold  the  fragments  approximated  until  the  gypsum 
hardens.  The  limb  shotUd  be  envelox>ed  ^m  the 
ankle  to  the  i>erinieum. 

In  old  fractures,  with  wide  se])aration  of  the  frag- 
ments and  iHirmiinenl  loss  of  function  of  the  exteiiMor 
muscles,  the  best  prothetio  appaiiitus  is  a  strong  leath- 
er shield  worn  around  the  knee.    This  prevents  tcK>  much  flexion,  and 
partly  stiflfens  the  joint. 

Many  cases  of  wide  separation,  however,  retain  the  function  of  the 
limb  in  a  i-emarkable  degree.     In 
a  case  occurring  in  my  practice,  y'^^^- 

L : :        .# 
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Willi  pi*rl«ot  lUnctiun  of  liiub. 

from  which  the  two  accompanying  cuts  were  taken,  there  is  a  separatit)n  of 
more  tlian  three  inches  with  the  leg  flexed  (Fig.  343),  and  nearly  one  inch 
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and  a  half  in  rxt('nat<m  (Fig.  344) ;  yft  this  jtutient  has  perfect  use  of  the 
Umb.  No  approximation  of  the  frnKmcnts  wiia  ever  attempted  in  this 
patient.  ITe  was  kept  in  Wi\.  with  the  leg  elevate<l,  for  six  weeks,  nnd 
an  ordinary  ix-ller  applied  after  this,  withontany  effort  at  bringing  the 
fragmentB  together. 

Lonffitudinal  frarliires  of  the  pjili'lla  whonlil  Ik*  treateil  by  fix2iti)m  of 
the  muscles  of  the  thigh  nnd  leg,  and  lateral  approximation  of  the  fnig- 
ments  by  flannel  bandages,  weU  applied  over  a  thin  layer  of  absorbent 
cotton. 

SieUaie  tractnres,  in  which  the  air  is  not  admitted  to  the  joint,  Hhoald 
be  treated  by  Hamilton's  method. 

In  compound  fractures  of  the  patella  in  which  the  joint  is  laid  o|?en, 
the  cavity  of  the  Joint  should  be  cai-efuUy  drained  and  strict  antisepsis 
employed.  If  the  fragments  are  widely  sepnratiHl,  and  can  not  be  ke])t 
in  appi-oxiniation,  strong  catgut  or  fine  wire  sutures  may  bo  employed  to 
hold  them  in  position.     Such  instances  will  rarely  occur. 

Leg. — Prneture  ()f  one  or  both  bones  of  the  leg  (tccnrs  next,  in  fre- 
quency to  that  of  the  radios  and  ulna.  The  npper  end  of  the  tibia  is 
usually  broken  by  direct  violence,  although  a  fall  from  a  height  ujKin  the 
foot  may  produce  a  longitudinal  or  oblique  fracture  communicating  with 
the  joint.  The  separation  soraelimes  lakes  place  thniugh  the  epipliysia. 
The  most  common  point  of  fnirtun*  is  tlie  Jnnrlitm  of  the  middle  and 
lower  thii-U.  The  fibula  may  l>e  bi-oken  at  the  same  level,  or  at  a  point 
removed  from  the  line  of  fracture  in  the  tibia,  or  this  last  bone  silone 
may  be  broken. 

iSear  the  ankle-joint  fracture  of  one  or  both  bones  is  not  nneommon. 
While  a  complete  double  fracture  below  the  junction  of  the  middle  and 
lower  third  is  rare,  a  partial  fractni"e  of  the  tibia  (malleolus)  and  a  com- 
plete bx-eak  of  the  libiila  is  comparatively  fretjuent.  In  this  (Pott's) 
fracture  (called  als<>  riulroad  orstreet-car  fi-acture,  since  it  is  often  caused 
by  jumping  from  a  cnr  ia  morion)  the  frx>t  is  powerfully  everted,  the 
inner  malleolus  Iwnt  forcibly  inward,  and  the  strain  falls  upon  the  inter- 
nal lateral  ligament  of  the  ankle  joint,  the  internal  miillt!(tlus,  the  external 
malleolus,  aud  outer  tip  of  the  articular  surface  of  the  tibia.  As  the  force 
is  ccmtinued,  either  tin;  intenuil  latoml  ligament  or  the  inner  malleolus 
must  yield,  and,  as  usual  in  this  tt-st  between  ligament  and  lH)np,  the 
latter  yields.  As  a  rule,  the  oHseoiis  rim  is  toni  off  with  the  ligament.,  or 
the  entire  malleolus  is  wronchod  off  at  a  higher  p*)int  The  ])ressure  upon 
the  inner  aspect  of  the  external  malleolus  forces  this  outwani,  and  the 
fibula  above  is  bent  inward  and  usually  breaks  at  between  two  and  thn^ 
inches  alxive  the  lip  of  the  nialleohis.  If  givat  fun'e  is  I'xen-iscd  in  the 
gnxluction  of  this  frucrtiiiv,  tiie  infftiiu-  tituo-tibiilar  lipimont  may  be  lorn 
away,  or,  moi-e  likely,  the  outer  lip  of  the  articular  surface  of  the  tibia 
broken  off.  In  exceptional  instatn-es,  invci'sion  of  rhe  ff>ot  will  jtrtHlure 
hncture  of  the  inner  nmlle«>lus  by  direct  pressure  of  the  astragalus,  and 
of  the  external  malleolus  or  fibula  by  traction  on  the  external  lateral 
Hgtiment. 

In  fractnre  of  the  tibia  alone  the  displacement  wlU  be  determined  hj 
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the  direcHon  of  the  line  of  fractiire.  Marked  overlappinj?  or  displace- 
ment is  prevented  hy  the  wnbroken  fibula.  In  the  upper  portion,  with  a 
imnsverse  fracrure,  the  defonnity  is  slight.  At  the  lower  and  middle 
third  ihe  ubliquily  in  utsuuily  considerable,  and  from  below  upward  itnd 

backward  (Fig.  345).  The  upper  fragment 
is  tilted  fnrwnrd  by  tliR  action  of  the  quad- 
riceps extensor,  and  parlly  hy  the  ju-essure 
of  the  upper  end  of  the  lower  fmfjnienl, 
whirh  i«  ihmwn  in  the  same  directiim  by 
the  contraction  of  the  sural  mnsrlfls  nnd 
the  consequent  lifting  of  the  heeL     The 
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Pm.  M&. — niniUotneiit  <>f  I'ni^'iti'  iits  In 
AsL'tutv  or  dut  libiii,  iwu  tbu  juno 
liuci  vf  Uk  toiror  wid  iniiJdlc  Uiird. 
(AfWt  Qn(f.y 


Pio.  HA. — Di(]>1«wiiicvt  nf  tha  IHsmcnt*  lo  Pott's  IViwiun^ 


deformity  in  Pott*8  fracture  is  shown  in  Fije.  S40.  In  complete  fracture 
of  iKith  bones  of  the  leg,  overlapping  and  displacement  are  the  nile. 

2>itt;//w*M.— Fracture  of  th«  libula  alone  may  exist  without  detection, 
allhoiipli  a  rarpfnl  pjuiniination,  with  direct  pressure,  will  usually  elicit 
crepitus  or  reveal  the  point  of  frju'iuiv  by  abnunnal  mol»ility  and  psiin. 
Fracture  of  the  tibia  is  eatiily  maihi  out  by  pal[)ai!nn  along  the  Hp[ne» 
crepitus,  Inss  nf  synimftry.  and  pnin.  The*?  symptoms,  together  with 
the  history  of  the  accident,  -vrill  leave  Utile  room  for  doubt  in  any  caso, 
Polt'8  fracture  is  recognized  by  the  peculiar  eversion  of  the  foot,  the  ab- 
normal pn>minpnce  of  the  internal  mallwdus.  pain,  and  loss  of  function. 
Ci-epilation  of  the  fragments  nf  tlm  malleoli  may  Ixs  idicited,  and  preter- 
natural ninbiljty  in  the  libula,  at  a  pi^int  two  or  three  inrlH>H  nlxive  the 
tip  of  the  nuter  mnlleohm.  In  inversion  with  fracture  the  outer  malleolus 
is  prominent.  Fracture  <)f  Ixith  Iwnes  U  eiLsily.raade  out  by  the  deform- 
ity, abnormal  mobility,  nnd  crepitation. 

Treafment—ln  most  cases  of  fracture  of  one  or  both  bones  of  the  leg 
it  is  the  best  practice  to  reduce  the  displacement  by  extension  and  coiin- 
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ter-ext^nsion.  and  to  fix  the  part  ia  the  position  of  least  discomfort  for 
from  four  to  six  days,  or  until  all  danger  of  swelling  is  past.  Afttr 
this  time  no  method  is  ao  iKitiafactory  as  the  ])laster-of-I*aris  dresfdng. 

To  meet  tlie  first  indicutiun  the  fracture-box  (Fig.  347)  is  a  most  use- 
ful apparatus.    It  consists  of  a  bottom,  a  foot-piece,  and  two  movable 


side-pieces.  This  may  be  placed  apon  a  pillow  or  box  to  give  it  a  slight 
elevatittn,  or  the  ap[Kn-atus  may  he  modified  after  Petit's  bc»x  (Fig-  3-18), 
mnce  the  po.sLtioii  of  positive  Uexicm  is  usimlly  more  comfortable  tluin 
full  extension. 

If  any  extension  is  needed  it  may  be  sernnyl  by  a  bjmiinge  amiind  the 
ankle  and  foot,  whieh  is  also  piussr-d  through  the  holes  In  the  foot-piece. 
In  fixing  the  leg  in  this  fracture-box  the  sides  are  tamed  down,  a  thick 
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PlO.  us.— Peiit'a  ftT»L-timi-b..x.    (AlUr  Sl.iiupron.) 

Inyprof  cotton  or  some  soft  material  arranged  for  the  leg  to  vest  npon. 
and  shaped  to  fit  the  natural  contour  of  the  calf.  The  aidea  are  also 
packed,  turned  into  position,  and  fiisTencd.  As  sdon  as  the  first  swelling 
subside.<i,  or  a.s  .soon  as  it  j-s  evident  that  no  marked  swelling  will  occur, 
the  phister  of  Paris  should  be  applied.  This  dressing  should  extend  at 
least  half  way  up  the  thigh,  iu  all  cases,  in  oi-der  to  fix  the  knee-joint. 
It  is  applicable  to  all  fnictures  of  one  or  both  Ujues,  from  the  knee  down 
to  and  including  the  malleoli.     Kxteusiou  can  usually  be  made  from  the 
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nwl  and  aukle  by  an  asnntant.  A  tlry  muslin  or  flaniu'l  ixiller  is  first 
applied,  and  the  plaster  bandaf,c<^H  laid  on.  over  rhLs.  A  thin  la^'or  of  ab- 
«>rbonf  rntuin  is  ui  iimns  jiliitied  iM'twfi-n  llii»  first,  dry  roller  and  tin*  It-g 
(Fip.  349).  If  .swelling  shuutd  oticiii',  (he  plaster  aist  sbuuld  be  sjilit  down 
the  middle  line,  in  fn)nt  and  behind,  and  replawd,  but  not  »o  tightly. 
When  such  a  dressing  requires  froqiiont  remctval  it  is  best  to  line  the  cut 
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Fhi.  tn.—P\atUt-o(-FuiM  dKaslny  in  fhuUire  uT  kf^ 

of  the  cast  with  adhesive  strips,  and  to  make  hingas  along  the  pos- 
terior seam  out  of  the  sjime  material.  At  the  end  of  four  weeks  nil  splints 
should  bo  removed,  passive  motiim  made  at  the  knee  and  nnkle,  and  the 
apimratus  reapplied  and  worn  for  nt  least  two  weeks  more.  Passive 
motion  Hhould  be  rejiealed  eaeh  week. 

In  applying  the  plaster  in  Poirx  fraetiire  the  erei-sion  needs  to  be 
overcome  and  the  straight  position  maintained  while  the  gj'psum  is  hard- 
eniitg.  To  accomplish  this  a  piece  nf  adhesive  plaster  about  two  inches 
wide  Ih  lafd  aloitg  the  fibula  side  of  the  leg.  ns  high  sis  the  n]iper  two 
thinls,  extending  (U>wn  over  the  extemul  malleolus,  and  itrmss  (he  sole 
of  the  foot  to  the  inner  side.  A  muslin  roller  is  next  passed  nn»nnd  the 
ankle  over  the  inner  malleolus.  These  tnl>erosities  shrmid  be  protected 
by  bits  of  absorbent  cotton.  An  assistant  steadies  the  nnkle  by  traction 
on  the  roller,  while  the  foot  i?  brought  into  straigbt  position  by  traction 
on  the  adhesive  strip.  The  plnster  is  now  applie<l,  and  the  Utol  held  in 
position  of  slight  ovor-correctioii  until  the  cast  hardens. 

When  plaster  of  Paris  can  mit  1*p  had,  stareh  is  next  in  order,  or 
splints  of  felt,  leather,  book-Wnder^s  board,  metal,  or  wood  may  be  em- 
ployed. 

Compound  fractures  of  the  leg  are  treated  by  immediate  reduction  of 
the  deformity,  by  free  drainage,  and  strict  antiseptic  precautions.  For 
perfect  fixation,  and  at  the  same  time  leaving  the  wound  open  for  irriga- 
tion and  inspection,  the  inteiTnpte<l  or  rhe  fenestrated  jilasterof-Paris 
dressing  is  the  most  generally  usefid.  If  the  injurj'  is  slight  and  lim- 
ited, the  fenestrated  dressing  is  jtrefemlile.  Extension  is  made  fnmi  the 
foot,  and,  after  rep*wition  and  drainage  are  secured,  the  plaster  l>and- 
Bges  are  applied,  As  soon  as  the  dressing  set«.  windows  large  enough 
to  permit  of  fi-ee  inspection  are  cut  immediately  over  the  wound  and 
at  the  points  of  exit  of  the  drainage-tubes  below.  A  wire  loop,  worked 
into  the  plaster  or  tied  around  the  It^  after  hanlening  has  taken  place, 
will  serve  as  a  medium  for  8ns])ending  the  limb  at  any  required  height 
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Tim  intemiiit*Mi  plaster  dn'issiii/'  is  more  difficult  of  iippliriiHnn.  The 
entire  leg  and  foot,  and  half  way  up  tlie  thi^h,  ar«  covered  with  a  dry 
flamiol  or  nmslin  roller,  which  passes  over  the  wound,  retainin.i;  tlie  snl>- 
limat«  and  iodoform  gauze  in  jjlace.    A  strong  piece  of  bar-bon,  or  iwo 


I  1  ">.— FMUMlmud  pUstcr-<>f-Paiit  dnsuin^  for  flntion  uid  thniyh- 

J^^  tlniuftti  In  ooinpnund  fmcutm. 

or  three  thicknesses  of  hoop-iron,  or  a  twist  of  from  four  to  six  ordinary 
telnj;raph-wires,  is  now  shaped  to  follow  the  outline  of  the  foot  and  leg 
op  to  wittiin  three  inrhes  i»f  the  wound  and  exits  of  (he  dx-ninage-tubea, 
at  whirl)  point  it  is  hcnt  up  for  seveml  inrhcH,  and  paKHcn  over  the  wound 
mnch  like  the  handle  of  a  valise  (see  Fig.  351).  As  soon  as  a  point  three 
inches  above  the  wound  is  reached  it  is  again  made  to  conform  to  the 
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shape  of  the  leg  and  thigh.  A  separate  straight  piece  of  iron,  or,  if 
needed,  two  pieces,  about  sixteen  inches  ia  length,  are  also  pi'e|xii"ed.  A 
layer  of  alisorbeiu  cotton  is  phired  aniuncl  the  leg  and  thigh  before  the 
first  Iwindage  is  applied,  and  over  tins  the  plaster  rollers  arc  carried, 
above  and  below  the  fracture,  to  within  thi-ee  inches  of  the  wound. 
After  several  layers  of  bandage  (generally  three  tliicknesses)  hare  been 
applied,  this  much  is  aliowetl  to  haixlen,  and  upon  thi^  the  long  iron 
spliut  is  laid,  in  front,  and  the  shurfc  pieces  posteriorly  and  lat4.Tally  (out 
of  the  way  of  the  ciminage-tnbca),  and  are  listed  by  additional  lurus  oi 
the  plaster  bandages  and  by  plaster  mortar  Wf»rked  in  with  the  hands. 
That  portion  of  the  bar  whi<-h  is  sha])ed  like  the  handle  of  a  valise  should 
be  stiffened  by  winding  around  it  several  thicknesses  of  the  plaster  roll- 
ers, and  adding  a  sufficient  quantity  of  plaster  mortar.  Suspension  is 
made  from  the  ends  and  center  of  the  wire. 
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The  fracture-box  may  be  employed  when  plaster  can  not  be  ob- 
tained. 

Foot.—Vaa  bones  of  the  tai-sus  may  In?  broken  by  direct  or  indirect 
violenre. 

The  diagnosis  is  not  always  easily  made.  Tlie  best  method  of  treat- 
ment is  fixation  with  a  ]Jaster-of- Paris  drossini;,  after  all  danger  of  swell- 
ing hius  ])as,sed.  Wln'ii  tin*  <is  calt-is  is  broken,  and  the  Irihemsity  drawn 
np  by  the  Huml  niusrles,  the  lej^  ftliould  be  Hpxed  well  iijion  (he  thigh, 
and  the  tarsris  extended  in  order  to  relax  this  gronp  of  niuscles. 

Fracture  of  the  metatai-sal  lM>nes  and  idialnnpes  should  Ik?  treated  in 
the  same  manner  as  the  ronvsponding  bones  uf  the  upper  extreinily. 

Unnnitrtl  Frartures— Fibroux  Union. — In  a  eerfain  proportion  of 
eases  union  !>ptwern  the  ends  of  broken  bones  is  delayed  iM'yond  (ho  time 
usually  required  for  ossiHwition,  and  may  remain  permanently  ununiliMl. 

The  causes  of  uuujtited  fnieture  are :  (1)  Failure  to  aeeure  Immohilfty ; 
(2)  presence  of  muscle,  tendon,  nerve,  <»r  other  substance  between  the 
fragments ;  (3)  violent  and  prolonged  inflammatinn  of  the  broken  bones 
and  the  surrounding  soft  parts ;  (4)  any  intercurrent  disease  which  inter- 
feres witti  nutrition ;  (o)  a  too  gi-eat  seiKiration  of  the  fragments.  If  tha 
ends  of  broken  bones  are  xxai  kept  in  contact,  ami  at  the  same  lime  im- 
movable, fibrous  uiiifin  may  result,  for  by  motion  the  provisioiinl  callus 
is  injured,  and  may  disappear  by  absorption  as  a  result  of  continued 
irritation.  If  the  fnigments  overlap,  so  that  no  portion  of  the  broken 
surface  of  one  side  is  in  contact  with  that  of  the  opp«->site  end,  no  matter 
how  well  adapted  the  dressing  may  be,  muscular  contraction  may  retuM 
4/r  pnnent  union. 

The  interveniion  of  any  of  the  soft  tissues,  or  any  foreign  sulmtance, 
may  prevent  the  formation  of  callus,  and  lead  to  tibn>us  union. 

Ostitis  after  frnetun'  may  lead  to  destrticliou  of  the  fragments,  and  of 
the  shafts  of  bone,  to  such  an  extent  that  union  can  not  (tccur.  Instances 
are  on  record  where,  resulting  from  fracture,  rarefying  ostitis  has  de- 
stroyed the  entire  bone. 

Any  general  condition  of  impaired  nntrition  increases  the  liability  lo 
iibrous  union.  Uickets,  osteomalacia,  syphilis,  scrofula,  tnl>ercuIosi8,  or 
any  acuto  febrile  disea-se  supervming  upon  fractui^i.  tends  Ut  interfere 
with  or  to  delay  bony  anion  after  fracture. 

When  by  any  reasim  the  bi-oken  surfaces  are  sepai-aied,  osseous  union 
will  probably  not  occur.  This  accident  and  result  ai-e  exemplilied  in 
fracture  of  the  patella,  where  fibrous  or  ligamentous  union  is  the  great 
rule. 

The  diaf/n^sis  of  fibrons  union  isdetennined  from  continued  jji-eter- 
itaturnl  mobility  at  the  »eat  of  fracture  after  two  months  have  ela]>sed. 
Crepitus  is  not  to  be  depf?nded  uimiu,  as  the  ends  of  the  fragtuents  may 
be  rounded  off  by  absorption,  and  covered  over  with  inlianimati>ry  newly 
formed  material,  or  at  times  with  cartilage. 

7V-^rt^/«^;j/.— The  immediate  imlinuion  Is  to  correct  any  constitutional 
condition  which  may  be  present.,  and  lo  increase  general  nutrition. 
Syphilis,  or  any  recognized  dyscrasia,  must  be  specially  treated.     In  the 
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administration  of  tonics,  cod-liyer  oil,  with  the  hypophosphites  of  lime 
and  soda,  should  play  an  important  part. 

It  is  of  importance  to  fix  the  broken  part  immovably  by  the  plaster- 
of-Paris  or  other  solid  dressing.  This  should  be  removed  after  four 
weeks,  in  order  to  allow  passive  motion  of  any  articulation  near  the  seat 
of  fracture,  and  necessarily  included  in  the  dressing-.  After  the  first 
movement  of  the  joint  the  dressing  should  be  reapplied  and  the  passive 
motion  repeated  each  week.  Great  care  should  be  observed  to  prevent 
motion  at  the  seat  of  fracture.  If,  after  the  lapse  of  from  ten  to  fourteen 
weeks,  there  are  no  indications  of  union,  a  mild  inflammation  should  be 
induced  in  the  tissues  immediately  about  the  fracture.  This  may  be 
accomplished  by  forcibly  rubbing  the  ends  of  the  bones  together  (after 
an  ansesthetic  has  been  administered),  and  then  investing  the  member 
with  the  gypsum  dressing.  In  obstinate  cases  more  radical  measures 
may  need  to  be  adopted.  A  favorite  practice  is  to  cut  down  upon  the 
fracture,  dissect  away  any  new-formed  tissue,  and  saw  off  the  ends  of  the 
bones,  back  far  enough  to  reach  healthy  and  well-nourished  bone. 

It  may  sometimes  suffice  to  cause  inflammation  and  stimulate  bone- 
formation  by  puncturing  the  skin  with  an  awl  or  drill,  and  with  the  point 
of  this  instrument  scraping  the  ends  of  the  fragments. 

If  these  measures  fail,  the  bones  should  be  freshened  and  brought 
tc^ther  by  silver- wire  sutures,  as  advised  in  fracture  of  the  jaw,  or  by 
transfixion  with  movable  steel  drills,  in  the  same  manner  as  given  in 
excision  of  the  knee-joint. 


CHAPTER  Xin. 

SrROERY   (IK  THE   AirTU'TTlJlTIONS. 

Dislocalians. — A  dislocation  is  the  (lisplncement  of  the  artioulnr  snr- 
i»ice  of  nne  Iwne  from  Its  iinmiril  ralution  with  another.  Disloratiuiis  are 
traumatic,  pathohfjir/if^  nnd  ntriffenifal.  They  lire  aLso  partial  or  cmn- 
pUft^  simph\  iynfip?i'fyt/ff/,  and  comjMtttml. 

TraunuUic  dislocations  are  sudden,  and  result  from  violence ;  patTio- 
logical  when,  from  disease  ui  tht'  juint,  the  bon**!*  and  lipmients  ai-e  more 
or  leas  desd-oyed;  titiujeiufal  when,  fnmi  failure  of  develniinieut,  the 
normal  coutiguity  uf  the  urtieiilar  siirfii(X!!K  ran  not  be  maintained.  A 
didocation  is  said  to  lie  parfinl  wht-n  any  jwrtion  of  the  iirtirnlar  sTir- 
bioea  are  stilL  in  eontaei;  compleie  yi]xen  <me  ailieularend  o\erIaps  the 
other;  aimpUy!\w\x  there  is  no  other  lesion  than  displacement  and  injury 
of  the  cAixsiilo;  complicated  when  there  exists  witli  the  dislocation  a 
fracture  into  thu  joint;  compound  wlien,  by  reawm  of  a  wound,  the  air 
\&  in  eontnct  wjtli  the  disl(M'ated  surfaoes.  A^un,  a  disltK^alion  may  be 
recent  or  aiwi&nl,  the  limit  of  the  former  vuriely  being  from  a  few  hours 
to  two  nr  three  weeks.  A  primitive  luxation  is  one  in  whiitii  the  dislo- 
cated surfaces  retain  the  same  pasition  n»  at  the  time  of  the  accident, 
9ecQndary  when  another  position  is  assumed. 

In  a  dislocaliuu  the  capsnie  may  be  ruptured,  or  simply  stretched 
without  a  solution  of  its  continuity.  AVhen  great  violence  is  employed 
in  pnMlucing  it,  the  muscles,  tendons,  nerres,  vessels,  fascia,  and  skin 
about  the  joint  may  l>e  more  or  less  involved.  The  changes  which  follow 
are  ]»nictically  those  of  aciile  synovitis,  arthritis,  or  i)eri-arthriti8. 

DislcH-ations  occur  chiefly  in  adult  life,  and  an;  most  frequent  in 
tliose  joints  which  enjoy  the  greatest  freedom  of  moti<m,  and,  at  tlie 
same  time,  are  subjecteil  to  the  lieaviest  strains.  The  condition  of  the 
individualf  the  tonicity  of  the  muscles,  and  the  strength  of  the  liga- 
ments, have  a  great  deal  to  do  with  the  fretjueney  of  dishs-atjous.  AU 
things  being  eqnal,  patients  with  poorly  develoj>ed  muscles  and  ivlaxed 
ligaments  are  more  prone  to  these  leeions  than  the  well  developeil  and 
vigorous. 

Tlie  diagnosis  of  a  dislocation  rests  chiefly  upon  abnormal  immobiltty 
and  asymmdry.    Pain  is  usually  present. 

fecial  Dialvcat ions— Inferior  J/aj-zV^a.— Dis(>Iaoement  of  the  eon- 
dylea  of  lh«  lower  jiiw,  fn)m  ita  articulation  with  tlie  tempimd  Ixme,  may 
ouour  on  one  or  both  sides;  usually  it  is  bilateral.     The  condyles  slip 
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forward  and  are  engaged  partly  beneath  the  zygoma,  in  front  of  the  emi- 
neiUia  articiii<cri8,  and  j>artly  between  the  zygoma  and  the  teitiponil 
foi<isn.  Musriiliir  tiction  alone  may  pnxluoe  this  hixatioo,  or  it  may  be 
caused  by  external  violence. 

The  symptoms  are  great  pain,  difficult  deglutilion,  and  indistinct 
nrrinilation  (as|>(icial!y  of  the  labial  sounds).  The  lower  IfH'tli  an^  tmuHU- 
elly  advanced,  the  nioutb  is  nidcly  oi)cne<l,  and  the  saliva  trickles  over 
the  lips. 

In  unilateral  luxation  the  chin  xwintd  toward  the  sound  side,  and  the 
teeth  are  leas  widely  sepamted. 

In  the  ilia^nosiH  the  chief  (Mjint  of  difTereniiation  is  fracture  at  or  near 
the  condyle.  In  fracture  the  condyle  may  p<)ssil)ly  be  rwognizwl  in  its 
norma]  pomtion  by  palimlinn  ;  immobility  is  not  marked ;  the  mouth  is 
not  o|>ened  ;  crepitus  may  be  obtained. 

Hedvcffon. — In  bilateral  diHi>hicemopt,  wrap  tlie  thumbs  with  sev- 
eral layers  of  bandage  or  rloth,  to  pnjtect  them  from  In'ing  bitten  when 
reduction  is  accomplished.  Place  one  thumb  along  the  iuferiur  molars 
of  each  side,  and  the  tingers  beneath  the  body  of  the  jaw ;  press  down- 
ward and  Imckward  with  the  thumbs,  while  the  fingers  lift  the  chin 
upward. 

Or  place  n  thick  roll  of  leather,  piece  of  wckhI,  or  firm  cork,  lictween 
the  upper  jind  lower  ])osteri(ir  mnlars  of  ench  side,  and  upon  these,  as  a 
fiih'rum,  lift  the  chin  ui>wani,  and  at  the  same  time  ]Hi3h  biu-kwartl  in  the 
direction  of  the  socket. 

If  hoth  of  iheac  methods  fail,  they  should  be  repeated  under  ether. 
It  may  fiometimes  be  advisable  to  attempt  the  reduction  of  one  side  by 
either  of  the  above  methods,  and  retain  it  in  position  while  reducing  the 
other. 

After  reduction  is  completwl  put  on  a  head  jind  chin  fignre-of-8 
Imndage,  and  allow  it  to  remain  for  a  week  (Pig.  24),  or  apply  Hamil- 
ton's head-stall  for  fi-nctureof  the  lower  jaw  (Pig.  ail).  In  several  in- 
stances, where  the  dislocation  ha'^  become  i)erraanent.  the  syrapt<ims  have 
gradually  sui)sided,  and  a  fair  degi-ee  of  motion  and  u»efulw>8s  uequircd 
through  the  false  joint 

Clamele. — The  sternal  end  may  be  displaced  forward  on  the  manu- 
brium, upward  above  the  uteniuni,  bnckward  behind  the  manubrium. 
The  last  two  viu'ieties  are  nire.  The  cau.Hc  of  thi^  first  form  is  usually 
force  applied  to  the  shoulder  with  the  arm  thrown  backward.  In  the 
case  of  a  boy  fifteen  years  old.  treated  by  myself,  the  displacement  was 
causeil  by  a  comrade  catching  hiui  by  both  shoulders,  placing  his  knee 
in  tli('  middle  of  the  buck,  between  the  shoulder-blailes,  and  violently 
IMjIling  the  shoulders  back. 

The  diagnosis  Is  not  difflcult.  the  reduction  easy,  but  the  maintenance 
of  the  bone  in  position  ditrirult.  A  compress,  covered  with  a<lhesiv0 
plaster  to  prevent  slipping,  phiced  upon  the  bone  after  reduction,  and 
firmly  held  in  place  by  a  roller,  is  a  proper  method  of  treatment.  The 
arm  should  be  fixed  with  Sayre's  appai-atus  for  fractured  clavicle,  in 
order  to  prevent  a  rei>Btition  of  the  luxation. 
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The  onter  end  of  tho  plavicle  may  he  diaplarcKl  above  or  below  the 
acromion  process,  and  above  or  in  front  of  the  <'oniooid  xinjcesH.  Difl- 
placenienia  under  the  aorominn  and  in  front  of  the  comcoid  are  very 
rare. 

The  Xftmpfoms  are  very  distinct,  and  the  reduction  not  snrrounded 
with  ^ear  difflrnlty.  When  replarml,  however,  the  bone  is  with  diffl- 
fulty  maintained  in  positioTi.  IJy  drawing  fimily  ontivard  upon  the 
(thuulder  of  the  affected  @ide,  and  pressing  the  clavicle  dotmwanl  into 
position,  rt'iliuiliim  will  Iw^  suwesafuMy  jwmniplished.  Plat-e  a  firm  eom- 
ppe98  over  the  end  of  the  bonp,  bend  the  forearm  ur  ]*i<;ht  angles  in  the 
arm,  and  carry  one  or  two  strong  strips  of  adhesive  plaster  over  the  oom- 
press,  behinil  the  shoulder,  along  the  arm  to  the  olecranon,  and  ni^in  by 
the  front  over  the  compreiw.  Ue-enfoiTc  this  by  a  )>andage,  and  place  the 
arm  in  a  sling.  If  luxation  i-mMirs,  tighten  the  adhesive  sljiiw,  and  place 
the  nrm  in  a  Velpcan's  t«indiige.  To  npjily  this  bandage,  plai'e  the  hand 
of  the  affected  side  almost  upnn  the  opiM>- 
site  slmulder,  ilxiug  a  wad  of  cotton  be- 
nenth  each  axilla.  Lay  the  end  of  a  roller 
on  the  shoulder-blade  of  the  sound  side, 
and  cany  the  bamlage  over  the  acromial 
end  of  the  clavicle  uf  the  injured  side,  and 
the  fix)nl  of  the  linn  for  a  short  distanee, 
|kti.ssing  iiMii]ucly  to  rite  uiiiler  surfitee  nt 
the  ellxjw,  and  around  l>eneath  the  well  ax- 
illa to  the  point  of  starring.  Rei»e:it  this 
to  Herure  the  roller,  and  then  cany  the 
bandage  horizontally  around  the  chest  and 
over  the  tip  of  the  cIIkjw.  The  oblitpiu  and 
horizontal  tiii-ns  are  alternated  until  the 
Bhfluhler  and  arm  are  completely  enveloijed 
(Fig.  :i.VA 

Jlumertix,  <tt  ike  f^oi/Mer. — Disloca- 
tion at  the  shoulder- joint  is  by  far  the  most 
fi-equent.  It  may  take  place  in  three  direc- 
tions— fxtfkicaif/^  under  the  spine  uf  the 
.scapula    {Htibarromlal    and    .itibspiiwutt) ; 

dfywnward,  below  the  glentiid  cavity  {subtfU'noid)  \  vrnd /orwatd,  be- 
neath the  corai'oid  or  clavicle  (subroriccfn'd  or  snbcl/trirular). 

The  first  variety  is  of  ram  occurrence.  The  subacromial  dislocarion  is 
only  a  partial  displacement,  and  be<'omes  complete  when  the  head  of  the 
bone  ])asses  well  beneath  (he  spine  oi  the  scapula  (Fig.  STi?).  The  sub- 
glenoid is  more  frequent,  but  not  wi  c<jmnum  as  the  stiUcoiiicoid.  Dis- 
placement forward  under  the  clavicle  is  nire.  On  account  of  the  coraco- 
acromial  ligitmeiil,  and  the  ndditioaat  pi-otwtion  nffonled  to  the  joint 
almve  by  the  ncnmiion  prtjcess.  dislocation  dlrecily  upward  can  scarcely 
occur. 

Snhcornvoid  nud  SJtd)^/ftrir?d/tr  Dis/ocftiioTt. — In  the  more  frequent 
variety  of  luxation— the  aubcoracoid — the  capsule  is  ruptureti  along  the 
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lower  und  inner  portion,  exhrnding  to  tho  insertion  of  tlio  aulwoiptilaris 
mnscle.  It  is  cinis*^!  hy  violence  applied  direeily  to  the  shonldei*  from 
without  inwaixl  and  forward,  or  t^i  rhe  eHwwor  hand  when  the  extremity 
is  extended.  The  head  of  the  Iiiiraerus  rests  upon  and  in  fn>iit  <.'f  ih© 
inner  rim  of  the  glenoid  cavity  and  just  underneath  and  in  contact  with 
the  4!orunoid  prixress  (Fifr  'i^^^)-  The  iicrouiion  proirpHw  is  unu.siiatly 
pri>miDont,  a  depression  is  felt  i>eneath  it,  while  the  head  of  the  itune  is 
aeen  and  felt  in  an  abnormal  position  beneath  the  ooracoid.  The  hu- 
merus stands  stiffly  away  from  ilie  chest  at  an  anjrle  varyin*;  from  twenty 
to  thirty  depves.  The  eircumference  of  this  shoulder,  men-sured  over  the 
acromion  and  thi*ough  the  axilla,  is  greater  by  at  least  one  inch  than  on 
the  opposite  side  {Callaway).  If  the  hand  of  the  affected  side  is  placed 
upon  the  sound  shoulder,  the  elbuvv  euu  not  be  earned  down  to  the  ehei^t- 
wall  (Dngas). 

Aerordinj?  to  Kocher — who.se  rosenrrhes  are  biused  nn  anatnmind  as 
well  as  ellnical  demonslrationa.  the  obstacle  to  reduction  is  (enslon  of 
the  capsule,  especially  of  the  coraco-htiuiend  lignmeat,  with  conse- 
quent closure  of  tho  ivnt  throui^h  which  the  hwul  of  the  huinenis  hrm 
escaped.  If  this  displacement  exists,  by  carrying  the  humerus  directly 
down  until  the  arm  touches  the  side  of  the  chest-wall,  rotating  it  out- 
ward and  then  carrying  the  elbow  in  fmnt  of  the  chest  to  the  middle  Hue, 
the  ca])side  is  ivlaxed  and  the  rent  is  opened.  It  only  remains  to  rotate 
the  hujiierUH  slightly  lowanl  tln^  boily,  wlieu  the  head  slips  tlirougli  the 
oiwnin;;  biu-k  into  its  noi-mal  position. 

Dr.  Charles  \.  Powers,  nf  New  York,  has  shown  that  the  recumbent 
posture  is  preferable  to  the  sifting  position  which  was  original  with 
Kocher.  The  stei>8  of  this  method  are  well  shown  in  the  accouipanyiuff 
cuts  taken  from  bis  article.* 


■  *-:. 


Via.  ttt.~t\T-    M       i.<  <  I  .    ..  i  i  .  ;..i  I     T.„ Is   (Invo  ikiirawird.    <TIm>  anu  and 

wruil  ibtfuU  be  Urmli  i^ntjiv^,ui  tlfjwi)  iu  the  Sgiuu.)    lAttur  i>r.  C.  A.  pDWcn.) 

•  *•  iltfdicul  Record,"  Uarcli  80.  1880. 
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Mfthod. — Place  the  patient  on  the  book,  upon  a  hard  taMe  or  the 
floor,  with  an  assistant  holding  the  shonlder  of  the  sound  side  ftrmlr 
down.    The  operator  griisi>s  the  member  of  the  injured  side  at  the  wrist 


Fib.  »5«.— fieeoB'l    'i.       i    r,        i        .[,.-■■■.■  i.  i.    -    .  ■   i    .    ;      .  r  •   ii\\ 

and  ellww  and  hrin^  the  humerus  well  :)(^n[i9t  the  wall  of  the  chest 
(Pig.  353).  Outwai-d  i-otation  is  made  uutil  the  h>ng  axis  of  the  forearm 
points  directly  outward  (Fig.  3.')4).  whi»n  the  elbow  is  bronpht  along 
the  frout  of  the  chest  to  the  median  liuo  {y\g.  355)  nnd  the  hand  of 


Flu.  3&Sk— Tltu<i   .M"vi.iii--iit.     U  ith  Uiu  F\icruBt  rutnii>>u  i-l  U.c  miu  >tui  luuininiiK'l,  iIm  dboir  la  ctr- 
rud  IbivMil  ftod  upouil  oa  tha  cliotL    (Attvr  Dr.  0.  A.  I'owon.) 

the  affected  side  placed  on  the  sound  shonlder  (Fig.  3S6».  If  this 
fail,  repeat  the  procedure.  An  ansesthetie  ia  not  usually  required,  but 
should  be  given  if,  after  two  or  three  efToi-ts,  reductiou  is  not  accom- 
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plishMl.    'Hie  mrtlmd  of  using  the  foot  in  the  uxilla,  as  given  for  sub- 
glenoid hixntioD,  mny  also  l>e  tried. 


^^' 


Kio.  J54,— Fwiirlti  Moi.'iJL  i.t.      il.i'  ii.nul  ir. 


Uter  l)f,  e  A.  rowMiL) 


The  sithvla'^levlar  variety  of  this  forward  dislocatinn  is  only  nn  03c»g- 
geration  of  the  stibcoracoid,  in  whirh  the  head  of  the  Ixine  slips  under- 
neath and  internal  to  the  coracoid,  and  rests  against  the  serratns  mag- 
nus  and  Iwhind  the  jwctoralis  minor,  below  the  clavicle  (Fig.  SCO).  The 
cai]m?8  are  the  same,  and  the  symptoms  diiTer  in  litllt;  else  than  the  i)reB- 
ence  of  the  head  of  the  liiinieriis  nearer  to  the  r'lavicle.  The  arm  stands 
slightly  <»nt  from  the  Itody,  and  the  elbow  is  tilted  bnckwai-d.  The  ten- 
sion on  tlie  posterior  soiLpuhir  nitiseles  is  greater,  and  mpttire  of  their 
attachments  often  occurs,  while  the  anterior  insertion  of  the  sTibscajm- 
laris  niiiy  l>e  dissected  np.  Pressure  on  the  axillary  vessels  and  nen  ei* 
Jh  nu»i-K  marked  in  this  luxation.  Iteduetion  may  be  t^Iferteil  by  the 
means  just  dt»8cribed. 

Suhfflenoid  Dhlotxdion.—\n  the  subglenoid  luxation  the  cajisnle  ia 
stretehtHl  iir  t«rn  aU>ng  its  hiwer  surface,  and  ihe  liead  of  the  humerus 
rests  upon  the  margin  of  the  glenoid  cavity  in  n  pitrtial  dislocation,  or,  if 
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tlie  capsule  is  torn,  it  (usually)  slips  in  front  of  tbe  long  tendon  of  the 
triceps,  and  is  lodged  upon  the  axillary  border  of  the  scapula,  immedi- 
ately lielovv  the  ai'th-iihir  siirfare  (Fij;.  '3i)S).  The  stipni-spiuatUM  musrle 
is  severely  stretriied,  and  eilher  siilfrrs  rujitun;  of  its  ti^ndnn  or  sub- 
stance, or,  rather  tlian  yield,  it  may  t*mr  off  ii  rim  uf  the  upper  facet  of 
the  greater  tuberosity.  The  long^  head  of  the  biceps  and  the  coraeo- 
braehiaiis  are  also  Htibjected  to  great  Nrruin  or  riipliin*,  while  tlie  tension 
of  tho  deltoid  holds  the  arm  in  a  |)osition  with  the  ellxiw  sIiKhtly  tilted 
from  rhe  side  of  the  bt>dy. 

Among  the  less  fi-equent  romplieations  of  this  lesion  may  be  nien- 
tioneil  pressure  ujMm  the  ein'iiiutlex  and  axillarii'  nenes,  and  injury  or 
rupture  of  the  great  vessels. 

The  cause  of  this  dishjcation  is  violence  applied  to  the  shoulder  in  a 
direction  from  above  downward,  or  indii-ectly  to  ihe  hand,  forearm,  or 
enH>w,  with  the  humerus  raised  at  or  beyond  an  angle  of  itti'*  to  the  axis 
of  the  irunlc. 

Tbe  diagnosis  of  a  subglenoid  luxation  will  depend  upon  the  folhiw- 
ing  83'mptomii :  The  acromion  process  is  unusually  ftroniinent.  the  head 
uf  the  bone  is  tt<it  in  its  mirmiil  r«*lati*in  to  tills  pi-ocess,  and  uniy  l>e  fell 
low  down  in  the  axillary  space.  There  is  a  depression  in  the  anterior 
axiliar}-  fold  In  these  subjects.  The  arm 
is  jixcd  in  such  a  manner  that  the  elbow 
is  dir<'4'teil  uutwanl  from  the  side  <if 
the  body  (Fig.  361).  As  in  all  the  shoul- 
der tlislijcafions,  the  arm  is  wi  held  that, 
if  the  hand  of  the  injured  side  tm  placed 
on  the  opposite  shoulder,  the  «lbi)w  can 
not  1)4^  made  to  (Imp  down  u|)on  the  wall 
of  the  thorax.  This,  the  test  of  Dugas, 
is  imj»ortanl  in  diflferentiation  fmm  fract- 
ure in  which  there  is  such  a  considerable 
degree  uf  motion  |HissibIe  that  the  arm 
can  Im}  Iirought  well  down  upon  the  chest. 
There  ia  always  jireterimtur.d  iuimoliUily  in  a  dislocation.  Another 
e.Kci*Ilent  method  of  differentiation  is  that  of  Callaway,  biuted  upon  the 
fact  that  the  circnmferemv,  niensurerl  over  the  acromial  end  of  the 
clavicle  and  the  acromion,  and  through  the  axilla,  is  in  a  dislocation 
much  increased  over  the  normal,  or  over  that  present  in  fracture  at  the 
nwk.     L'rei)ilus,  when  olitained,  will  iletennini"  a  fracture. 

lietluction — Firrst  Method. — Place  the  patient  U])on  a  table,  bed.  or 
upon  the  Hoor.  For  the  left  shoulder  Ihe  oi>epalor  removes  the  shoe 
frtim  the  lefc  f(M)t  and  places  it  in  the  axilla,  against  the  thorax.  He  now 
seizes  the  arm  and  forearm  of  the  patient,  carries  it  out  at  a  right  angle 
to  the  axis  of  the  patient's  sj»ine.  and  mnkes  pttwerfnl  traction  in  the 
direction  of  the  glenoid  cavity.  While  this  is  being  effected  the  ami  is 
brought  inward,  parallel  with  and  agiiiust  the  side  of  the  body  (Fig. 
3(12).  The  fodt  not  only  serves  to  efle<-l  count4T-exten!?iiin,  but  '\»  also 
used  as  a  fulcrum  for  lifting  tho  bead  of  the  bone  over  the  edge  uf  the 
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glenoid  fiicel  into  the  artiiMiIar  cavity  of  this  process.     If  this  can  not 
be  accompli  shell  without  ether,  alter  one  or  two  trials  the  anscHthetic 
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Vk.  9«e.— (KfkbMnL) 

should   be  given.     After   reduction  a  shoulder -rap  of   book-biudeFs 

board,  leather,  or  j^tta-percha  should  be  applied,  and  worn  for  at  least 

one  week. 

Seco fid  Method.— Fix.  the  scapula  by  placing  a  folded  sheet  or  long 

cloth  around  the  body,  so  that  the  upper  m^irgin  of  the  cloth  uill  touch 

the  axilhiry   folds.     The  ends  are  intrusted  to  an, 

asHistJint,   who,  stuuilin^  on   the  sound  side,  makes 

counter-extension.     The  surj;«^'"n  now  takes  hold  of 

the  arm  about  its  nndtlle  with  one  hand,  and  near 

the  elbow  with  the  other,  aud  carries  it  slowly  and 

Steadily  away  from  tile  body,  aud  in  tlie  direction  of 

leflst  resistance.  AVhen 
it  is  at  a  right  angle  to 
the  axis  of  the  biKly, 
stiTrtig  traction  is  made, 
with  slight  axial  rota- 
tion. If  ilie  mancpiivi-e 
is  still  onsuccessful,  car- 
ry thejirm  higher,  until 
pxteTiHion  isnindi^  in  the 
line  of  the  axillary  border  of  the  scapula 
{Kig.  3fi3). 

T/iird  3fet/iod.—Vlace  the  j>atient  in  a 
chair,  so  that,  with  the  foot  of  the  opera- 
t<ir  on  the  e<lge  of  the  seat,  his  knee  will 
come  snugly  into  the  axilla.  Place  one 
hand  ajHin  the  shoulder  to  steady  it,  while 
the  otlier  soi/A's  the  arm  neai  the  elbow. 
F».  SUA.— (Aftor  Uatniitoo.)  With  the  knee  as  a  fulcrum,  use  the  ha- 
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merasas  a  lever,  which.  Iwtng  depresswl,  rarrieH  Iho  head  of  the  bone  into 
position  (Kig.  3B3a").  Kxtenmnn  fwim  the  fopenrm,  und  wmntei-H-'Xten- 
sion  llintii^h  the  Tne4lium  of  the  oppisite  Hrm,  nmy  :ilsn  l>e  )*nipIoye4!. 

The  suba/'romUtl  iiml  subspinous  dislocations  are  reducible  by  exten- 
sioD  and  counter-extension  in  the  line  of  displacement.  Cannter-exten- 
sion  may  I»e  made  by  an  a.'<!«i»taut  holding  tin*  arm  of  the  wjinul  side,  or 
by  the  foldinl  sheet  (,nlready  describ(*d)  applied  just  in  the  axilla.  The 
npemtcir  makes  extension  from  the  arm  and  fure-aim,  im}Kirlin;;  to  the 
bnmerus  a  8lijj;ht  axial  rutatiuu. 

Oen^al  Chnsidrrafioni.—Ylectnt  dislocatinns  at  the  shoulder  may 
not.  always  be  rednceti,  and  some  which  are  readily  replaced  are  with 
difficulty  held  in  iK^sition.  Rupture  of  a;iy  muscle,  or  group  of  muscles, 
renders  the  bixalitm  subject  to  rec»ri*ence,  since  thei-e  is  no  aiitagimism 
to  the  rfuiaiiiini;  muscles.  Even  when  rejHwitiun  is  elfecU'd  and  main- 
tained, the  function  of  the  joint  may  l>e  permumnitly  im]min>d  on  account 
of  injury  to  the  siirronndin^  stnintui-es.  Injury  of  the  ciirnmllex  nerve 
has  btrn  followed  by  atrophy  at  the  deltoid  and  teres  minur,  while  trau- 
matism of  the  fpreat  cords  of  the  axillary  plexus  and  injury*  of  thp  vessels 
have  led  to  impairment  or  loss  of  function  in  the  extremity.  Liioiture  of 
the  subclavian  artery  and  amputation  have  Iteeit  necessitated  after  dislo- 
cation of  the  shoulder- joint. 

Theese  injuries  may  occur  at  the  time  i»f  the  dis]placement.  nr  they  may 
be  producBfl  by  a  lack  of  skill  or  the  employment  of  too  great  furce  in 
the  efforts  at  reduction. 

After  one  or  two  days  fr<-»m  the  date  of  a  luxation  at  the  Bhoulder  (as 
elsewhere)  the  ditfictilties  of  reduction  increase,  and  are  in  genei-al  pro- 
X)ortionate  to  the  length  of  time  which  has  elapsed  since  the  accident. 
At  the  expiration  of  the  Iirst  we*?k  inllammatory  adhesionK  occur,  and 
the  cavity  of  the  joint  is  in  part  tilled  with  thi^  prixlucU  of  inflammution. 
In  rai-e  cases  reduction  has  been  accomplished  at  the  end  of  three,  six, 
and  twelve  months. 

The  prupriety  of  ntlemptinp  reduction  in  ancient  shoulder  Inxntions 
will  depend  uptm  the  individual  ca.se.  It  will  fi-eqnently  tH*cur  that,  in 
the  new  position,  attachment.^  are  formed,  with  li^ments,  cartilage,  and 
synovial  membrane,  with  fair,  yet  limited,  motion  in  the  false  joint, 
which,  together  with  the  free  mobility  of  thn  .s<-apula  uj^'U  tli**  thorax, 
gives  a  useful  degree  of  motion  to  the  arm.  Under  such  conditions  any 
attempt  at  n'posilion  is  nnnece.ssary. 

In  well-selected  cases,  where  an  ancient  dislocation  can  not  Ih*  ri'duced 
by  any  other  means  consistent  with  safety  to  the  tissues  about  the  joint, 
and  where  motion  is  wi  liniitefl  that  the  n.sefnlness  of  the  arm  is  seriously 
impaired,  direct  incision,  under  strict  antiseptic  precautions,  may  bie 
employetl,  and  reduction  thus  effected,  with  or  without  excision  of  the 
head  of  the  humerus.  AftJ-r  the  head  of  the  bone  is  rvtunie*!  to  it.i  nor- 
mal position,  drainage  should  be  .seimnMl  through  the  n>nt  or  incisiim  in 
the  oqwule.  A  Ncubffn  l»one-drain,  or  a  soft  rubber  tube,  may  be  em- 
ployed, and  should  he  so  place<l  that  it  will  lead  downward  fnmi  the  most 
dependent  portion  of  the  capsule. 
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DisUtcntionf;  at  the  BUfoic-Joint. — The  upper  t-nd  of  tin*  ntdiiu 
may  be  dispia'*e<l  forward  on  ti»  the  anterior  surface  of  the  humems, 
near  (he  coi"onuid  fo.'wn,  or  Irackwjirii  upon  the  olecranon  proress.  The 
anterior  dispkieement  is  met  with  somewhat  more  Irequently  tliau  the 
poslerior. 

In  the  disphu'emi'nt  forward  the  nrl>ipnlar  and  a  portion  of  (he  exter- 
nal hitend  and  anterior  lijfnments  are  rnptnred  ;  in  the  opposite  luxation 
only  the  first  two  are  Ulcerated. 

'l!\i*i  foncnrd  displacement  is  caused  by  direct  violence  applied  to  the 
jtosterior  a«[)eft  of  the  upper  end  uf  the  radius,  or  by  falliiui  upon  the 
palm  of  the  hand  while  the  forearm  is  wmipletely  extended,  the  full  fom* 
of  the  contraction  of  the  biceps  i>eing  thus  addetl  to  the  force  Iratisiuitied 
along  the  shaft  of  the  hone. 

Sipnjii^m».^CT\r*'{\x\  palpation  will  reveal  the  abnormal  presence  of 
the  head  of  the  radius  near  the  center  of  the  humerns.  while  pressure 
along  the  outer  condyle  will  demonstrate  its  absence  from  its  natural 
position.     The  forearm  ia  semiHexed  and  slijifhtly  pronated. 

Treatineni. — Flex  the  arm  and  ])ush  the  head  of  the  bone  forcibly 
downwj«"d  iu  the  direction  4tf  the  artictuliilion.  When  reciiiclion  is  an- 
conij)lished,  i)Ince  a  couipress  over  the  up|jer  end  of  the  bone  and  the 
external  condyle,  and  bind  it  Hrmly  in  position.  The  ana  should  be 
snufrly  biin<ltip!d,  and  nirrifsl  in  u  sling  for  .wvimd  weeks. 

The  backward  dislocation  is  recognized  by  the  presence  of  the  head  of 
the  bono  in  an  abnormal  position  near  the  olecranon,  liehind  the  external 
condyle. 

7Vf«//»en/.— While  an  assistant  makes  strong  extension  and  counter- 
pxlcnsion  from  the  hand  and  arm,  the  operutur  makes  direct  pressure 
upon  the  hend  of  the  bone,  fon-ing  it  in  the  direction  of  ihe  arlicuhitinu. 
As  the  disp!ac«^meut  is  being  coiTected  the  assistant  should  caiTy  the, 
forearm  in  a  position  of  snpitiation.    The  after-t reatment  consists  of 
compress  and  bandage,  wona  for  several  weeks. 

The  jrroffiiosiK  of  tliis  injury  is  generally  not  favorable,  since  it  is  very- 
apt  Ut  recur  after  i-ediiction,  and  may  become  permanent.  A  fair  degree 
of  usefiiluess  is  maintained,  however,  in  muny  cases  of  chronic  luxation 
of  tins  end  of  the  radius. 

Complete  forwanl  dislocation  of  the  ulna  alone,  at  the  elbow,  ran  not 
occur  without  fracture  of  the  radius  or  extensive  laceration  of  the  radio* 
nlnar  ligaments. 

Suhhuralioii  of  the  Head  qf  the  liadiu^. — This  lasion  is  met  with 
asually  in  children  from  nine  yeanf  oltl  ami  under,  and  is  much  more 
common  thtin  complete  dislocation  nt  this  joint.  It  is  (aiused  l)y  sudden 
traction  on  the  hanrl  or  foreiirm  iu  lifting  a  child  by  a  single  arm  or  in 
saving  it  in  the  art  of  falling. 

The  symptoms  are  lo*a  of  function,  the  arm  often  hnnging  as  if  it 
could  not  be  moved.  Motion  at  the  wrist  may  be,  however,  free.  Pres.s- 
are  over  the  head  of  the  radius  causes  sharp  iiain.  Passive  flexion  at 
the  elbow  is  permitted  to  about  00*,  when  i-esistance  may  l>e  met  with. 
Comjilete  extension  is  also  painful.     VVilh  the  fui-earm  Hexed  at  riglil 
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angles  to  thr  nrm,  pronatirin  In  prtssible,  but  is  sU^litly  ivsisttid,  while 
supination  cfloses  fcrent  pain.  If,  howDv<?r,  this  movemcnl  is  curried  to 
lUe  extreme,  n  disiinpr  click  mjiy  Ik*  lienr(l  nnd  foil  iit  rinr  lu'ini  of  ih<! 
radius,  with  which  the  |>aiix  suddenly  ceases  ami  freo  motion  is  re- 
pstablished  (W.  W.  Van  Ar»<lale>.*  Reposition  is  thus  effected.  With 
the  |)atient  sitting  or  standiug  in  front  of  the  o|>erator.  hf  grasps  the  arm 
jnst  above  rlio  ellMJw  witli  one  han<I.  while  witli  the  other  the  forearm 
Ls  seized  near  the  wrist.  The  forearm  is  now  tiexwl  to  nii  au^jle  of  ninety 
degrees  with  ihe  arm,  and  steadily  rotated  into  n  position  of  extreme 
supination.  As  alwjve  siaie<!.  thn  reduction  is  arromiianied  by  a  per- 
ceptible slip  or  rlick,  A  splint  should  be  applied  to  hold  the  arm  quiet 
in  the  right-angle  position  fur  four  or  five  days. 

The  {>alhotogiral  conditions  of  this  lesion  niv  not  thoroughly  an- 
deratood.  Since  it  is  caused  by  j)ulliug  ujiou  llie  radius,  the  cup- 
shaped  articular  facet  of  (hit  hi^ud  of  this  bone  is  evidently  nbnonuidly 
separated  fnim  the  hiimiTUs.  One  theory  is  that  the  soft  parts  are  in- 
terpised  cither  by  niiis<'uhir  action  or  by  atmospheric  prcs.sure,  while 
another  holds  that  the  edge  of  the  head  of  the  radius  is  slightly  locked 
on  the  linmorns,  a  (-omplete  dish)CuCion  being  prevented  by  the  integrity 
of  the  capsule. 

Dislocation  of  both  radius  and  ulna  at  the  elbow  may  take  place  in 
all  directions. 

The  dislocation  Iwickward  may  be  produced  by  filing  Hp<jn  the  hand 
with  the  forearm  almost  extended  ;  by  a  blow  upon  the  anterior  aspect 
of  the  forearm,  near  the  elbow,  a  blow  upon  the  posterior  surface  of  the 
humerus,  in  its  lower  portion,  or  force  applied  at  the  same  time,  in  op])o- 
site  directiiins,  upon  these  surfaces.  The  conmoid  process  will  Ite  found 
li>dged  in  the  oletrnimm  fintsa,  the  upper  end  of  the  radius  resting  on  the 
posterior  asi>ect  of  the  exlfrnal  condyle. 

The  anterior  ligarneut  and  tlie  anterior  fasciculi  of  the  estemal  and  in- 
ternal lateral  li)<unu'UtH  are  toni  loose,  and  in  extreme  case's  the  orbicular 
ligament  may  give  way,  nirhough  the  yielding  of  the  external  li^ment 
usually  sjives  the  circular  ligitment  frf>m  being  torn.  The  tenditu  of  the 
brachinlisanticus  is  stretched  or  is  broken  lease  from  the  coronoid  pro- 
(vss.  Pr^•s^u^e  upon  the  bmchiul  artery  may  In?  so  great  that  jtulsation 
at  the  wrist  is  diminished  or  absent,  while  in  cxtrt-'nie  <'ases  the  nx-diuu, 
ulnar,  or  musculo-spiral  nerves  may  be  injured. 

The  usual  pcsition  of  the  forwirm  is  one  of  nlniosr  (■ompleleextensi(m, 
with  pronation.  Measurement  from  the  inner  condyle  to  the  styloid 
process  of  the  nlna  will  demonstrate  shortening.  Muscular  rigidity  is 
marked,  and  motion  of  the  dis]daced  l^oni^s  difficult  and  ]Kiinful.  From 
these  symptoms  Ihe  diagnosis  can  be  readily  made.  If  swidliug  has 
ensued,  and  the  tumefaction  is  great,  it  is  not  always  easy  or  possible  to 
recugnizf!  the  character  of  the  injury.  I'nder  snch  conditions  it  is  wise 
to  reduce  the  swelling  by  rest  and  IrM-ul  application  for  a  few  days,  until 
Che  exact  character  of  the  luxation  may  Xm  determined. 


•  "  Annals  of  Surgery,"  June,  1889. 
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Treatment — Reduction — Metkod  o/AsUey  Cooper. — AViib  the  imtient 
seated  in  a  chair,  the  oiierattu*  pkices  hia  fout  on  the  seat  ho  that  the 

an[eiiorn.s|iect  of  the  piitient's  fnrcjipni  will 
l>e  brought  in  contact  with  the  anterior  sur- 
face of  the  surgeon's  knee.  The  foi-earm 
should  now  be  grasped  near  the  wrist  and 
foiTed  Ilexioii  made,  using  the  knee  aa  a 
fulciiini,  and  at  the  same  time  as  a  jioint  of 
resistani'e  to  the  exten^iinu  made  by  pull- 
ing  ii[M>n  thci  forearm  (Fig.  3G4). 

Flexion  nnlocks  tlje  coronoid  prticesa 
from  the  olecranon  fossa,  and  extension 
carries  both  bones  forward  into  potiUiun. 
UnlesH  the  operator  is  jioMicire  that  jierfect 
rtnlurtinn  has  been  acoompliahed,  the  joint 
should  bo  frealy  flexed  and  extended  to 
teet  its  working  capacity.  Care  must  be 
taken  t^i  liold  the  muscles  in  check  while 
:  this  manipulation  is  going  on,  for  fear  the 

fV  bones  may  again  slip  out  of  place.  Baud- 
age  the  arm  and  fonmrm,  and  apply  a 
splint,  which  should  I)e  worn  for  a  week 
or  two.  When  an  amesthetic  is  used  the 
ronuml»ent  posture  should  be  maintained.  Tlie  bare  toot  may  be  utilized 
instead  of  the  knee. 

A  cloth  or  sheet  f<ilded  aitmnd  the  arm,  just  above  the  elbow,  may  be 
used  for  counter-extension. 

Liston  adWsed  strong  extension  from  the  foreami,  and  counter-exten- 
sion from  the  shoulder,  with  the  arm  and  forearm  held  straight. 

Dislocation  of  the  radius  and  nlna/orwa/rf,  without  fracture  of  the 
oh'cranon,  is  of  rare  occnrrenoe,  and  is  always  the  result  of  gi-eat  violence. 
Hupture  (tf  the  posteiior  and  lalenil  Iigament.s  occurs,  and  the  trici>]K4 
tendon  is  torn  or  greatly  stretched,  while  the  brachialis  amicus  and  biceiw 
are  relaxed.  The  posterior  portion  of  the  olecranon  rests  upon  the  ante* 
rior  articular  aspect  of  the  humerus,  or  may  slip  into  the  coronoid  fossa. 
The  forearm  is  bent  at  an  angle  varying  from  iX>°  to  ISti*  to  the  anterior 
surface  of  the  humerus,  and  is  well  supinated.  Motion  is  painful  and 
limited.  The  character  f)f  the  injnrj'  may  Iw  determined  by  the  absence 
of  the  olecranon  projection^  the  sniooth,  broad,  posterior  surfat*  of  the 
lower  end  of  the  humerus  being  readily  appreciated. 

Treatment.— An  anaesthetic  is  usually  required.  With  the  foTearm 
held  at  about  a  right  angle  to  the  arm,  make  extension  from  the  wrist, 
and  counter-extension  from  the  lower  anterior  surface  of  the  humerus,  in 
order  to  disengage  the  olecranon  prta'pss  fn)m  the  <'oronoid  fossa,  and, 
when  this  is  effected,  make  direct  pressure  downward  upon  the  anterior 
aspef;t  of  the  forearm,  near  the  elbow.  After  the  bones  slip  seemingly 
into  position,  careful  examination  should  be  made  to  see  that  the  radiaa 
ia  in  its  projier  relation  to  the  extei*nal  condyle,  for  the  ridge  between  the 
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two  siiermoid  cavities  of  the  nlna  may  lodge  in  the  groove  between  the 
trochlear  surface  and  the  arrlcular  surface  for  the  bead  of  the  radius. 

In  the  outward  lateral  dislocutiou  the  hixation  is  usually  ]>artial. 
The  cause  is  direct  violence  applied  t«  the  inner  aspect  of  the  forearm, 
near  the  joint,  or  to  the  outer  aspect  of  the  humerus,  low  down,  or  to 
furre  applied  slniullaueously,  in  oppoalte  directiouB,  u^ton  these  two 
surfaces. 

The  ditiffno«i»  will  rest  chiefly  upon  the  increased  prominence  of  the 
inner  condyle,  and  the  difficulty  of  recognizing  the  outer  condyle  by  pal- 
patinn.  The  luigle  at  the  ellxjw  in  about  121)^  motion  is  wanting,  and  the 
hand  is  pmnaled.  Kedtiction  is  best  efTeclcd  by  strong  extension  rn>m 
the  fnrearm,  countor-extenainu  from  the  liumerus,  and  direct  lateral 
pressure  in  the  direction  of  the  displacement. 

Inward  dislrtcalion  is  always  inc<implete  (Ilamilton).  The  tainses  are 
direct  violence  in  the  opp™«itc  direction  to  that  given  for  the  luxation 
outward.  The  Internal  condyle  will  be  less  prominent,  the  external  more 
prominent,  the  olecranon  will  be  seen  crowded  over  to  the  imier  aifjK*ct 
of  the  joint,  while  the  head  of  the  radius  rests  near  the  middle  of  the 
articuliir  surface  of  the  humerus.  The  position  of  the  foreann  is  tliat  uf 
tiexion.  Ke<liu-:tion  is  difhcult,  and  should  be  effected  in  ether  narnr)sis. 
Extension  and  counter-extension  should  be  made  in  the  flexed  position, 
and  tlie  arm  gradually  bnmght  out  srndghts  wliile  at  tlie  same  time  dinnrt 
pressure  Is  made,  in  pi-oper  and  opposite  directions,  upon  the  humerus 
and  foix*arm»  near  the  joint. 

Dislocation  of  Ixith  bones  backward  is  the  most  fi'equent  form  of  dis- 
placement at  the  ellKiw.  Iucoui]>Iete  external  and  inr(miplete  internal 
luxation  are  ni*xt  in  order  ()f  freciueucy,  while  the  forward  dislocation  is 
most  infrequent. 

In  the  jKwterior  variety  the  direction  of  the  force  may  be  such  that  a 
deviation  to  one  or  the  other  side  may  occur.  The  treatment  is  practi- 
cally the  same.  Direct  lateral  pressure  in  the  line  of  the  nonnal  position 
of  the  bone  may  be  required  in  addititm  to  the  mechanism  of  reduction 
above  given.  Partial  anchylosis  is  nut  infrequent  after  these  lesions. 
Passive  motion  should  be  begun  within  two  weeks  after  the  injury,  and 
rei)e»teil  daily  if  no  acute  intiammation  is  produceil. 

WrUt'Joint. — Dislocnfions  at  the  carpo-nidial  joint  are  very  rare. 
Only  a  few  instances  of  complete  backward  or  fortoard  luxation  of  the 
carpus  are  on  record.  lateral  dislocations  are  considered  im^xissible 
without  fracture  of  the  styloid  pnHress  of  ibe  radius  or  ulna.  The  two 
prinri[)ul  displacements  occur  with  about  equal  fretpiency.  In  the  t>ao.k- 
wnrd  variety  the  anterior  a.s|v*nt  of  the  carpu.s  rests  upon  the  dorsal  rim 
of  the  cancellous  eximnsiou  of  the  nidius,  the  reverse  l)eing  true  in  the 
dislocation  ybrucir<2.  The  anterior  and  posterior  ligaments  are  i>artially 
or  completely  ruptured,  and  the  annular  ligam»^nr.  which  binds  the  ten- 
dons down,  may  be  lorn  and  the  tendons  disjtlaced. 

The  cause  of  the  backward  displacement  is  a  fall  on  the  back  of 
the  hand,  or  a  blow  ufKin  the  dorsum  of  the  radius,  just  above  the 
wrist,  while  the  hand  is  iu  extreme  llexiou.     Violence  of  a  similar 
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chararter,  applied  in  the  opposite  direction,  will  produce  the  forward 

lllXlllioD. 

The  diagnmis  mn8t  he  mafle  between  Colles's  fracture  and  disloou- 
tiou.  In  dislocation  the  defurmity  fnmi  the  over-riding  cuqjus  is  much 
greater  thiin  after  fracture.  In  C(jUes'8  fracture  the  awelling  on  the 
doi-smn  of  the  wrist  is  smooth  and  rounded.  AVlien  impaction  has  not 
oct'UiTed  crepitus  may  be  obtained. 

Reduction  is  effected  by  extension  and  roiinter-extensinn  from  the 
forearm  and  hand,  to  which  direct  pressure  in  the  line  of  displacement 
shonld  be  added. 

Dislocation  of  the  metacarpal  bones,  at  their  cariml  extremities,  is 
rare.  Luxation  of  Ihe  metacarpal  bone  of  the  thumb  m  most  frwiuently 
met  with.  The  carpiU  end  nf  this  l>one  may  l»e  displaced  partially  or 
completely,  in  a  foncard  or  baclnrard  direction.  When  the  end  of  the 
bone  rests  upon  the  dorsum  of  the  trapezius  it  can  be  easily  reoof^nized. 

Kxtenslon  and  counter-ex tenHton,  with  direct  pressure,  is  usually  suffi- 
cient to  accomplish  reposition.  A  clove-hitch  or  snare  may  be  thrown 
around  the  thiinib  to  instire  extension.  Reduction  is  at  times  difficult, 
and  the  histoiy  of  this  a<xideat  is  not  without  a  record  of  failure  both  aa 
to  replacement  and  retention  when  replatwd. 

Ill  the  dis])Iacement  foi-wjird,  on  aci'ount  of  the  thickness  of  the  soft 
pnrts,  the  end  of  the  hone  can  not  ho  easily  recojrnized.  An  unttsual 
depression  ma}'  be  observed  <m  the  radial  and  dorsal  aspects  of  tlie  wrist, 
just  in  front  of  the  os  trajjezium. 

Strong  extension  with  counter-extenMion  is  necessary,  and  to  this 
should  be  added  direct  pressure,  ajiplied  near  the  end  of  the  displaced 
bone. 

Luxation  of  the  remaining  metacarpal  bones  occurs  rarely,  and,  when 
met  with,  the  displacement  is  usually  x>art[a],  and  toward  the  dorsum  of 
the  carpus. 

Tiio  phalaiiffPH  may  be  dislocat-ed  either  bacA'teard  or  foricard  at  the 
metacarpal  articulations,  or  at  the  interphalangeal  joints.    The  character 


•> 


of  the  lesion  is  easily  ivcognize*l.  and  the  reduction,  as  a  rule,  is  not  diffi- 
cult. KstPiisinn  with  a  clove-liitch,  or  with  the  apjwiratus  shown  in 
Fig.  3fVi,  «ill  elTe(!t  reiiurtion.  In  somt*  insJanres  opHnitive  interfen'uce 
is  demanded  when  reposition  by  extension  and  jirfssure  can  not  be 
e(T<y^ti'd,  Careful  asepsis  shoulil  he  observed.  On  opening  into  the 
joint,  the  resisting  ligaments  should  Ije  snlpiied  with  a  sharp  l>i.stonry, 
when  the  displacement  may  be  easily  corrected. 

Hrp'Johit.—\\'\\\\e  tlie  head  of  the  femur  may  be  displnc*'d  from  the 
cotyloid  cavity  in  any  direction,  it  is  customary  to  consideryowr  distinct 
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/    Iliac 

Pubic     \ 

1        so 

r             \ 

\    Ischiatic 

Obturator      \ 

\              30 

''     / 

\ 

/ 

Inxarions:  (I)  Upon  the  dorsum  ilii;  (9)  in/o  the  ischiatir  n/itch;  (3) 
/ft/<?  the  obturator  foramen;  (4)  upon  ike  os  pvifis.  Practically  these 
IpMJotiK  (K-ciir  in  each  of  the  tinadrants  of  a  circle,  the  center  of  which.  Is 
the  center  of  the  acetabulum. 

As  shown  in  Fig.  3R6,  abnut  ^  per  cent  of  all  luxations  at  the  hip 
occur  in  the  iliac  quadrant,  3<>  per  rent  in  the  ischiatic.  11  per  erent  in  the 
obturator,  and  7  per  cent  in  the  pubic.    Two  per  cent  occar  beyond  these 
regions.      Ciises  are  on  record 
wiiere  the  head  of  the  bono  was 
lodged  on  the  tuber  ischii,  in 
the  perintetiui,  and  just  beneath 
the  anterior-suiterior  Kpine  of 
the  ilium. 

The  capsnlo  is  nsuatly  torn 
at  its  inferior  and  posterior  sur- 
face. It  may  l>e  a  slit  or  tear 
in  the  long  axis  of  the  liga- 
ment^ or  frequently  a  broad 
rupture  occurs  along  the  edge 
of  the  cotyloid  cavity.  The 
liganientum  teres  (when  jires- 
ent)  is  :ilwaya  torn.  The  ilio- 
femoral (or  V)  ligament  is  very 
rarely  completely  ruptured.  The 
injury  to  the  muscles  and  sur- 
rounding structures  is  always 

severe,  and  varies  in  proportion  to  the  degree  of  violence  which  caused 
the  luxation,  together  with  the  particular  direction  of  the  din|)lace- 
ment. 

In  the  disi)lac<>ment  upim  the  dor^im  ilii  the  glutei  mnscles  may  he 
Ulcerated.  brnise<l,  or  lifted  from  the  ilium  by  the  head  of  the  bone,  but 
not  by  tension  on  their  tendons,  for,  with  the  exception  of  the  lower 
fibers  of  the  maximus,  their  axes  are  slightly  shortened  in  the  new  posi. 
tion.  The  obturator  internus.  extemus,  gemelli,  and  qnadratus  femoris 
are  greatly  .stretched,  or  tiu-n  entirely  loose.  The  pyriformis  is  not  so 
apt  to  suffer.  The  pectineu.s,  iliacus,  and  psoas  are  carried  upwaixl  and 
outward.  When  the  head  of  the  bone  is  projected  Into  the  ischiafic 
not-ch^  the  conditions  as  to  tlie  muscles  art!  practically  unc]mng*?d.  The 
sciatic  nerve  and  vessels  are  pressed  upon  and  may  be  contuse<l  or  lacer- 
ated. In  the  displacement  upon  the  pubes  the  psoas  and  iliacns  may  be 
injun?d.  while  the  femoral  vessels  and  ant«*rior  crural  nerve  are  more  or 
less  pressed  upon.  When  the  head  of  the  bone  is  lodged  in  the  obturator 
foramen^  the  obturator  externus  muscrle  and  the  obtnmtor  vesHcIs  and 
nerves  ure  trnm*  or  \cf^  rontiiwd,  while  the  glutei  and  the  ppmainiag 
external  rotators  are  put  upon  the  stretch. 

Causex. — Dislocations  at  the  hip  may  be  congenital,  pathological,  or 
traumatic  in  rnnse. 

Cojiffeniial  luxations,  rare  in  occurrence,  are  the  result  of  interference 


Fi«.  M6. — Sillioiyliu;  the  propaitlm  orOii>[<In<:Titi(-iit  in  the 
lour  quadnnU  cf  r  citvl*  «bout  tlw  K«l«bnluni. 
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with  nnrmal  development.  Failure  to  complete  the  process  of  ossification 
in  the  three  bones  which  compose  the  acetabulum  leaves  a  soft  and  tibro- 
eari ill! j:i nulls  cup  or  sac,  through  which,  when  the  weight  of  tht*  bo<ly  is 
siifficit'nt,  the  head  of  the  femur  in  more  or  less  completely  displiicetl  into 
the  i}elrio  oarity.  Absence  of  the  ligamentum  tere»  is  not  alone  sufficient 
to  account  for  displacement  when  the  bones,  cajwnle,  and  muscles  are 
normal,  fm*it  ia  not  infrequently  abst^nt  in  ciu*es  which  have  nevyr  suf- 
fered a  Inxntion.  Moreover,  the  majority  of  cases  in  which  this  lipiment 
has  been  rupnired  by  one  luxation  do  not  suffer  a  second  displacement. 
An  abnonuiilly  long,  loose,  or  relaxed  capsule  will  lead  to  sub-luxation 
or  displacenieiil  without  i-upture  of  the  cajwule.  Failure  of  development 
from  the  cerricAl  epix)hysis  is  another  cause  of  c^mgenit^U  dislocation  at 
the  hip. 

Pathological  dislocations  are  caused  by  chronic  arthritis.  The  bones 
are  more  nr  less  destroyed,  and  the  capsule  hniaks  down,  permitting  dis- 
location of  the  head  of  the  bone  as  a  re-snlt  of  muscular  action  ur  slight 

violence. 

Traumatic  luxations  are  direct  or  indi- 
rect. The  most  frequent  cause  is  a  fall 
from  a  height  itr  from  ii  rarriuge  in  m*>- 
tion,  the  person  striking  npon  the  foot  or 
knee,  with  the  thigh  carried  in  such  a  di- 
rection that  its  axis  is  at  a  consideniMe 
angle  to  that  of  the  spinal  column. 

Anatomically  considered,  the  most  fa- 
vorable (loaition  for  the  t^vo  posterior,  and 
by  far  the  most  freiiuent  displacements,  is 
when  the  thigh  is  fli'xe<l  at  about  an  angle 
of  90"  to  the  axis  of  the  body.  If  the 
thfgh  beadducted,  the  tendency  is  to  mpt- 
ure  the  capsule  on  its  posterior-inferior 
surface,  with  escape  of  the  head  on  to  the 
ft  |rr|M  ^      \    r  dorsum  ilii,  or  into  the  ixchintie  nofrh, 

I         II      \     I  /  When  in  a  position  of  nUluction,  the  rupt- 

Wl       l^J  /  UTB  is  likely  to  occur  on  the  lower  anterior 

asjiect  of  the  cajisula 

A  fall  directly  «ij<in  the  Irijchanter,  with 
the  thigh  in  adduction  or  abduction,  with 
extreme  outward  or  inward  rotation,  is  apt 
to  prodiU!C  rupttireof  the  capsule  and  lux- 
ation. 

Symptoms, ~ln  dislocation  np<m  the 
ilarsum  ilii,  with  the  }>atient  standing  erect 
upon  the  uninjured  extremity,  the  trm-han- 
ter  of  the  displaced  femur  will  be  nearer 
the  anterior-superior  spine  of  the  ilium  than 
that  of  the  op[>osite  side  ;  the  thigh  is  slightly  Hexed  uiKm  the  aUiimifn, 
adducied,  and  rotated  inward.    The  bead  of  the  bone  umy  be  appreciated 


Via.  SflT.—  Piwilion  <•<'  •rtnunltj-  in  di»- 
looation  uf  ibo  hoiul  of  Uiv  fcnmr  u^nu 
lb«  iIortiUD  iUi.    4AR«r  IlkBiilton.^ 
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in  the  new  position.  The  shortening  i»  from  one  to  two  inches,  and  iu 
the  vast  majority  of  cases  the  great  toe  of  the  injured  side  is  directed  to 
or  rests  upon  the  instep  of  the  opiwisite  foot,  while  tiie  knee  of  the  hix* 
ated  side  is  in  front  of,  and  slightly  above,  its  fellow  (Fig.  ^07).  Jlluscn- 
lar  rigidity  and  fixation  are  extreme.  In  very  exceptional  cases  tliere  is 
evei-sion  of  the  foot,  with  slight  abdnction,  which  Prof,  IMirelow  holds  to 
be  due  to  extensive  and  unusual  laceration  of  the  ilio-femoral  ligament. 

When  the  head  of  the  Iwrne  is  lodged  in  the  ischiatic  notch^  the  gen- 
eral characters  of  the  deformity  are  the  same,  yet  not  so  well  marked. 
The  degrees  of  flexion  and  adduction  ore  less  extreme,  the  troehunter  is 
less  prominent,  and  there  is  not  so 
mnrh  shortening. 

In  the  (fiyroid  displacement  the 


'/a 


\\ 


r 


} 


Fn.  8M, — PwMmi  r.t  v^xtr«R^rr  in  <likk>c*tinn   of      Kia.  8it9.— rnaitioB  ofoxtmail;  Id  dwIocaKcm  aPtlra 
the  li(*d  of  til*  femur  Into  itia  ihyroid  (bninen.  ImimI  of  Uw  ftmux  upon  Uw  pabn*.    ( AR«r  Hun- 

(.UWr  lliuaillon.)  iltoti.) 

extremity  is  intrreased  in  length,  and  the  thigh  Is  abducted  and  slightly 
flexed  npon  the  alxlomen.  The  toes  may  be  turn*!*!  alightly  in  or  out, 
although  they  usually  jMiint  to  the  front.  The  hip  is  less  prominent  than 
norm;il.  The  head  of  the  femur  may  at  times  be  i-ecognized  in  the  new 
position,  although,  on  acconnt  of  the  tense  condition  of  the  adductor 
mosclea,  this  is  in  some  instances  impossible  (Pig.  368)u 
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AVhen  the  ditjlocation  octui-s  an  the  puhes  rbere  is  abdncrion.  slight 
flexion,  and  slight  outwnrd  rotation.  The  f(H)t  is  carried  away  from 
thai  of  the  sound  side,  and  tlio  toes  are  pointed  ontwanl.  Th«»  rhit"f 
diugnustic  fealure  of  this  displacement  is  the  presence  of  the  head  of  the 
bone  at  Pouparl's  ligament  (Kig.  369). 

The  differential  dingnosis  is  lietween  muscular  spiLsm  or  rigiiUty  and 
fracture. 

Spasm  or  rigidity  of  the  mnscles  about  the  hip  may  occnr  as  a  re- 
sult of  an  acute  or  subacute  inflammatory  process  in  the  joint,  or  in 
the  iieriartieular  tissue-s,  or  in  ^'^^rtJli^  <'ases  of  ostitis  of  the  Inmtmr 
vertebne,  sacrum,  or  ilium,  in  the  neighborhood  (»C  the  |)S(ins  and  ilia- 
eus  muscles.  This  condition  of  partial  immobility  may  l»e  differentiated 
from  that  of  dislocation  by  the  absence  of  the  shorteninrh  which  is 
prea*'nt  in  the  di.splacement  on  the  dorsum  ilii  and  into  the  ischiatic 
notch,  the  lengthening  in  the  thyroid  Inxntion,  while  the  head  of  the 
bone  on  the  pubes  will  determine  the  character  of  tbis  lesion.  Tlie 
absence  of  the  cliaracteristic  deformity  of  each  of  these  forms  of  dlslu 
cation  will  deteruuae  I  ho  diagnosis  of  mii.scular  spasm  or  rigidity.  The 
symi>t<ims  of  frufture  ni'4ir  the  hip  have  been  given,  Shnrfriting^  pre- 
ternatural mohility^  and  crepitus  are  to  be  chietly  relied  upon  in  differ- 
entiation. 

Rfd-urtion — Ditihivntion  on  Ihr.  Dorsum  Ilii — Bifji'htw'it  Mftfurii. — 
In  complete  ether  narcosis,  place  the  patient  upon  a  strong,  low  table,  or 
upon  the  floor,  in  the  doraal  decnbitus.  Grasp  the  leg  of  the  dislocated 
side,  just  above  the  ankle,  with  one  hand,  and  near  the  knee  with  the 

other,  flex  the  leg  on  the  thigh,  and  the 
tbigh  on  the  abdomen,  to  nearly  an  angle 
of  tXl"  with  the  surface  of  (he  Hoor,  ad- 
dnct  the  thigh  until  the  knee  of  this  side 
is  carried  to  about  the  middle  of  thesonnd 
thigh,  and  then  cause  the  knee  to  describe 
a  circle  outicard  and  doicnward  until  the 
leg  is  brought  to  the  floor  in  its  normal 
position  (FMg.  S7()>.  If  the  luxation  is  not 
reduced  the  man(BU%'re  should  l>e  careful- 
ly rtipf'aled.  This  method  of  reduction 
by  manipulation  is  based  upon  rho  nwst- 
ance  to  reduction  which  is  made  by  the 
ilio-fenioiul  ligament  (when  this  is  not 
torn). 

The  normal  position  of  this  ligament' 
is  shctwn  in  Fig.  371,  and  its  ivlaxntion 
by  flexing  the  dish)cated  thigh  upon  the 
abdomen  is  shown  in  Fig.  :)7'2:  and  it  is 
readily  seen  that  if.  with  the  thigh  in  this 
position,  abduction,  with  outward  rota- 
tion, is  pnicticeKl,  the  head  of  the  Ixme  will  !«•  Ufte<l  over  the  mui'^  o£ 
the  acetabulum  and  carried  in  the  direction  of  the  socket. 
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Fio,  STO-^Bodnrtifin  of  ilUIfKvtinn  nn  [Iid 
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I        I'oml  or  Y  UyamauiL 
(Iti^uIiJir.) 


Tm.  ttJL— RntenUon  of  ihu  l)io-ft«ioml  ticnami  bjr 
ftuIoQ  ud  ftUiKt^  of  Utlifh.    (Blffolo*.) 

Crosby's  3frMo<f.*— Plnre  the  pa- 
tient on  the  flour,  in  the  dorsal  decn- 
bitiis.  Flex  both  legs  on  the  thigh, 
and  the  thighs  on  the  abdomen,  aud, 
with  file  iirms  locked  undt'iiicath  the 
knees,  rniae  the  jMitient  from  the 
floor  so  that  the  body  will  rest  only  on  the  net-k  and  shonlders.  If, 
aft«r  HURpeuRtun  lasting  two  or  three  tninutes,  reduction  is  not  accom- 
plished, the  patient  should  be 
Bwayed  from  side  to  side,  thus 
adding  iUl4>rnntHy  slight  iihdiic- 
tion  iind  adduction  to  the  exten- 
sion. While  the  displacement  may 
be  overcome  without  anfesthesia, 
it  is  much  more  easily  and  sorely 
eflEected  with  it. 

The  same  result  may  be  awrom- 
plished  by  employing  vertical  ex- 
tension in  the  manner  ivcommend- 
e<i  by  Bigelow  and  shown  in  Fig. 
37a, 

Namil/on's  3fet.hod.— The  pa- 
tient is  in  the  dorsal  decubitus, 
and  the  limb  ia  grasped  ;is  in  Bige- 
low's  method.  '*  Flexing  the  It^ 
on  the  tliigli,  the  knfse  is  to  bo 
carefully  liftt^l  towaitl  the  face  of 
the  patient,  until  it  meets  with 
some  resistance ;  it  must  then  be 


fui.  8T8.— Uali>ctii>n  of  di*tocaliDD  on  Ui»  ilonuai  lUi 
by  Yvnintl  MMidon.    (Bi^ow.) 


•  Thi*  luothwl  was  iolrodiKvi]  b;  the  UU)  Prof.  A.  B.  OniebT. 
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moved  outward  and 
sli^hlly  rotaiwl  in  the 
simiR  direction,  iiniU  re- 
sistance is  ngnln  en- 
countered^  when  it  must 
be  brought  duwnward 
again  to  thi;  l>ed." 

The  older  raetliod  o{ 
violent  extension,  by 
means  uf  lil(M-k.s  and 
pulleys,  should  not  be 
employed,  unless  all 
other  means  have  failed. 
Jieduction  qf  Dis- 
localion^  into  the  h- 
chiaiic  Ifotch. — In  this 
luxadon  the  mechan- 
i.sm  of  rt^duction  is  ]>rjic- 
tically  the  same  as  for 
the  preceding  displace- 
ment. One  point  must 
be  guai-ded  against  — 
the  dan^r  that,  when 
the  head  of  the  femur  reaches  the  margin  of  the  aoetabultira.  it  may  be 
deflected  below  the  rent  in  the  capsule,  and  lodge  in  the  thyi-oid  foramen. 
If  extension  and  counter-extension  after  the  older  method  f.Astley 
Coyper's)  be  necessitated,  the  pelvis  should  be  fixed  by  a  sheet  folded 
and  passed  throngh  the  perl- 
Ufouni  and  over  the  gmiu,  and 
extension  made  fnim  above  the 
knw,  with  the  thigli  Hexed  al- 
most to  an  angle  of  00"  with 
the  abdomen,  and  adducted  un- 
til the  knee  is  earned  in  front 
of  the  opposite  thigh  (l-'ig.  374). 
Jieduction  of  Dislocations  in 
thti  Thyroid  Foramen — Method 
qf  Bigelow. — Place  the  'jmtient 
upon  the  tiimr,  in  the  dorsal  de- 
cubitus, flex  the  leg  on  the  thigh, 
and  the  thigh  on  the  abdomen, 
making,  at  the  same  time,  slight 
abduction.  Tlien  rotate  the  fe- 
mur inward,  adduct.  and  carry 
the  knee  tn  the  floor. 

The  older  method  involved 
extension  in  a  Iat*?n»l  direction, 
by  means  of  a  sheet  folded  and 


A 


^^ 


IV 


Fi«.  STC— BeduetUin  uf  <l!iloc«tion  into  tlw  Uijrrotd 
fwuinua.    (Bigvlow.) 
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Fm.  aro.— Rbntrine  Uie  mWSoa  of  Un  lUO'ftmonl 
llftmcat  In  itUlotioltoa  of  tbo  bead  of  Uw  ft- 
mur  into  Um  thyroid  Ammn.    (Bigolov.) 


Fl9.  tTT, — Bhovloff  Imw  flcidon  of  tlw  thi^  on  tbo 
tbdnmas  rwlun  ihe  ilia-fvinnral  UifMnent  In 
dialocatioD  iutDtba  ilivmitl  (iimnan.  fUt^lnw.) 

passed  aronnd  the  inner  surface  of 
the  thigh,  while  the  pelvis  was 
fixed  by  a  slieet  passed  amand 
this  i)art  of  the  body,  and  upon 
which  trartion  wnw  employcil  in  an 
opposite  diiwlion  tKip.  878).     Tf 

puHeya  can  not  be  had.  the  sheet  which  is  carried  around  the  thigh 

should  be  tied  into  a  loop 

and  laid  over  the  shoulder 

of  the  «>iM!ralor. 

Reduction    qf    Dislo- 

vaiionH    upon    the.   Ptthes 

— Hamilton's    Mttfiod.  — 

When    the    head    of    the 

bone  is  lodged  well  over 

the  pelvic  rim  the  thigh 

should    be  abducted  and 

rotated  outward,  in  oitler 

that    the    head    may    be 

thus  lifted    over  the  pa- 

beOf  and  then  flexed  upon 

the  body,  addm-r*Hl,  and 

brought  down.     Rotation 

outward  should  cease  as 

soon  as  the  head  of  the 

bone  has  risen  above  the 

pubes.      When    thei  head 

has  not  {uuiHt^d  above  the 

rim    of    the   pubes,    out- 
ward rotation  is  not  called 

for. 
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If  in  this  manceurre  the  bone  slips  into  the  thynad  foraicen,  thf 
manipuhition  given  for  this  luxation  should  be  practiced. 

By  Ej-leiiKion  and  Cnunter-Kvtensio/i  —Ilarnilton*s  J/t'^Aorf.— Phire 
the  patient  upon  the  edge  of  a  Ifed  ur  table,  su  that  the  Injured  limb  may 


:/' 


STB.— Rvduotioo  of  dMtooktion  upon  thi)  puttea  by  cxiMtiioD  uid  oaunu^«ItMlaloft.    (Hnallun.) 

fall  slightly  over  the  edge.  Extension  is  made  from  the  thigh,  and 
count^ir-extettsion  fioni  the  perinieum  and  groin,  in  the  direction  indi- 
Ctttr^i  in  Fig.  379. 

The  (j^er-treaiment  of  hip-luxation  involres  fixation  of  the  nmscles 
^bout  the  joint  for  from  two  to  six  weeks.  A  gutta-i)errha,  henry 
^steboiinl,  (tr  leather  splint,  molded  (o  the  side  of  the  pelvis^  thigh, 
and  down  to  the  ankle,  applied  upon  a  llun  layer  of  absorbent  cot- 
ton, and  held  in  ]>lace  by  a  leg-,  thigh-,  and  spica-bandage,  sboold  be 
employed. 

The  prognosis  as  to  rapid  regtoratinn  of  fnnction  is  not  always  favor- 
able. Tlie  injury  to  the  eapsule,  and  mure  ea;i»einiLlly  to  the  muscles 
around  tlif  jniut,  may  li\id  to  nu  inipuirmi'nt  of  the  hip,  morp  or  less 
permanent.  In  pemianent  luxations,  in  some  instano&s  a  fair  degree  of 
mobility  may  be  developed.  K«^nction  has  been  successfully  performed 
as  late  as  four  and  six  months  after  the  injury. 

The  treatment  of  congenital  dislocations  of  the  hip.  and  of  poihdogi- 
cal  luxations,  will  1>b  given  later. 

Dishcaiions  at  the  Knee — The  Tibia  frorj^  the  jPc-wT/r.— Displace- 
ment of  the  femoral  end  of  ihe  tibia  may  occur  as  a  result  of  coiiffcniial 
malformtUiony  diseaxe^  or  acfrldent. 

Congenital  luxation  is  rare,  and  is  usually  partial.  As  a  rule,  the 
dbia  is  displaced  forward,  although  the  opposite  condition  may  pi-evail. 
Absejice  of  the  ^wtelhi  has  been  observed  in  several  of  these  cases. 

PatJiological  dislocations  will  be  given  under  the  head  of  diseases  of 
this  joint. 

Travmatir  luxation  at  the  knee  is  comparatively  rare.  The  tibia 
may  l>e  coni])leIely  or  partially  displaced,  and  in  any  dii-wtion.  Partial 
dialocati<m  is  the  rule.  Complete  luxation  is  apt  to  be  cnmi)licaled  with 
a  wound.  A  c<)mpound  dislo(aition  usually  occurs  forward  or  backward. 
The  caiisf  is  direct  violence.  A  blow  upon  the  anterior  aspect  of  the 
tibia,  near  the  joints  or  the  posterior-inferior  portion  of  the  femur,  may 
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cnuse  a  barAtrard  displacement  of  the  libia,  whUe  Tiolence  fnjm  opiKwite 
directions  may  prodnce  a  forward  dbUirutiou,  The  sumc  ftirce  applied 
laterally  may  also  produce  the  laieroi.  displacements.    A  favorable  coadi- 


'\ 


Jh»,  X7Pa.— The  i.titboT'j  CMC  of  taekwird  di^te«Mioti  of  tlw  Ubik  ■!  ilw  knrp,  niiMd  bvi^rfiut  intoa 
bole  «hU*  ia  tbc  ws  >rf  raanui^-    lf  nm  a  <l(«win]|  bjr  Dr.  llo«bom.  iUvx  .ve«n  lAer  th«  aoiMcnt.} 


Fib.  n»  a.— The  nme,  ifUr  aaowlkm. 

tlon  for  luxation  is  the  application  of  vjulenre  when  the  lej;  is  in  extreme 
tlexion.  A  uiidden  twisting  or  wreui^hin^  of  the  femur  u|Min  the  tiliia  when 
the  foot  iH  so  caujrht  that  rotaKon  on  tlie  heel  is  impossible,  is  favorable 
to  rupture  of  the  ligaments,  and  lateral  or  oblique  incomplete  luxation. 

The  Kffmptomx  of  cliHloration  at  the  knee  are  nsiuilly  rh-ar.  In  the 
backward  variety  the  antem-posterior  diameter  of  the  knw*  is  increa.se<l, 
the  tibia  projects  into  the  popliteal  si>ace,  and  the  condyles  of  the  femur 
are  unnanally  pr«jminenl.  In  the  /oncard  variety  the  anlero-iK>sterior 
measurements  are  also  increased,  the  anterior  edges  of  the  tibia  are  easily 
detected  in  the  advanced  position  of  this  bone,  while  the  condyles  of  the 
femnr  ait-  nnusuatly  pn)minenr  posteriorly.  The  Hbia  may  U-  rotated 
upon  its  axis.  In  the  Ititerai  displacements  the  condyle  of  the  femur  is 
pecognijseji  as  projectinji^  on  one  side,  while  the  flat  end  of  the  tibia  is  fell  on 
the  oppfwire  side.  The  tran>*vei*se  diameter  of  the  jf^.int  is  increiisfd  in  pro- 
portion to  the  degree  of  displacement,  which  is,  however,  rarely  comjilete. 

7V<?ff/mm^.— Reduction  is  readily  eflfecied  by  extension  and  counter- 
extension,  with  direct  pressure  and  counter- pressure  in  the  proper  direc- 
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tions.  Once  reduced,  lixation  should  be  secured  by  Buck's  extension,  wiih 
sand-bngs  applied  to  (he  limb,  or  an  investing  splint  should  be  employed. 

The  jyro///i/>*/»  after  this  injury  is  nnfavumble.  The  funrtion  of  the 
joint  is  nireiy  fully  restoivd.  The  question  of  aiiipufafioii  after  disloca- 
tions of  the  knee,  where  there  is  extensive  injorj'  of  the  surrounding^ 
structures,  is  one  of  gi-ent  importance.  Shock  is  more  profound  in  this 
Inxation  than  in  dislocation  at  any  other  joint.  A  prinmry  amputation 
will  rarely  be  justified  except  after  laceration  of  the  popliteal  vessels.  All 
antiseptic  measures  should  be  employed,  and  amputation  only  advised 
after  every  effort  cimsistent  wilh  tlm  safety  of  the  patienl's  lifi'  has  l>etai 
made.  Kxsection  is  preferable,  and  ofifers  not  only  a  greater  degree  of 
safety  but  a  more  useful  result. 

Dislocation  of  the  Valella. — This  bone  mnj*  bo  displaced  by  muscular 
action,  withont  the  aid  of  external  violence,  or  by  an  injnry  alone. 
When  the  ligamentum  patellae  la  ruptured,  it  is  earned  upward  for  a 
varying  distance  by  the  contraction  of  the  quadriceps.  It  can  only  be 
displaced  downwfird  by  a  blow  rweived  U])on  its  upiM:r  margin  siifiicient 
to  tear  it  locwe  from  it;}  muscular  n-tfachmpnts.  Disloratinn  outiBaTd  is 
the  more  frequent  variety,  and  occni's  as  a  result  of  niuscuhir  contracticui 
and  from  violence.  Displace  men  t  t'nward  is  the  i-esuli  of  a  blow  i-eccived 
npon  the  outer  margin  of  the  bone.  In  the  lateral  dishwations,  in  rare 
instances,  the  patella  is  turned  obliquely  on  its  edge,  or  it  may  possibly 
be  completely  inveneil. 

The  sympto'ms  of  these  varioas  luxations  are  nnmistakable,  and  the 
reduction,  by  relasinj;  the  quadriceps  and  pressure,  not  ditli(^ult. 

The  after-treatment  is  dirtx'ted  to  the  prevention  of  recurrence. 

Disl/ications  at  the  Ankh-Joint. — Dislocations  at  the  tibio-tarsal 
articulation  may  occur  in  four  directions,  viz.,  fonoard^  bcwkward^  in- 
ward, and  outward.  In  the  last  two  forms  fracture  of  onw  or  the  other 
malleoluN  is  apt  to  occur. 

Di-slocation  of  the  Kbia  inward  is  caused  by  a  fall  nj^Km  the  foot  at  a 
time  when  it  is  turned  outwaM.  the  body-weight  being  brought  to  bear 
upon  the  inner  aspeiH  of  the  heel  and  great  ti>e.  Tliis  form  ctf  si)nun  is 
frequently  rjiused  by  heaping  from  n  wagon  or  car  in  motion.  It  nmy 
also  result  from  a  heavy  blow  npon  the  fibular  side  of  the  leg,  near  the 
ankle,  when  the  foot  is  solidly  fixed  against  the  ground.  The  displace- 
ment is  usually  partial.    A  complete  Inxation  is  apt  to  be  compound. 

The  symptoms  of  inward  dislocation  ai-n  the  grejit  jironunence  of  the 
inner  muIliMilus  and  the  i)eculiar  twist  nf  the  ftwt,  so  that  the  inner  side 
of  the  heel  and  the  great  toe  rest  on  the  floor  while  the  sole  looks  oh- 
liquely  outward  and  upward.  The  only  displacement  it  may  be  mistaken 
for  is  that  of  the  aNtnigalns  from  the  os  calcis. 

The  freaCment  is  to  bring  the  fool  into  the  normal  position  by  pressure 
and  counter-pressure,  and  fix  it  with  a  splint  and  band:ige.  On  awount  of 
the  gi'e-at  swelling  which  is  likely  to  occur,  an  immovable  dressing  should 
not  be  applied  until  tlie  acute  symptoms  of  intlammation  Imve  subrnded. 

The  si/mptoms  of  oultcard  dis])liu;en)eut  aiv  the  rnverwj  of  the  inward, 
and  (!au  without  dilHculty  be  rcco^ized.     Displacement  of  the  tendoi 
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of  the  long  nnd  short  peronei  muscles,  from  tteir  shenths  behind  the 
external  malleolus,  is  likely  to  occur  in  this  accident.  After  reduction 
at  the  joint  these  should  l>e  pushed  into  place,  and  an  effort  (rarely  suc- 
cessful) madf  to  hold  ihem  in  position  by  a  compress  and  baaduge,  ap- 
plied before  the  splint  for  the  luxation  i»  adjusted. 

fhnffard  diwloration  miiy  occur  as  the  i-esult  of  a  blow  npon  the  Iwick 
of  the  le^,  near  the  ankle,  while  the  foot  is  tirmly  placed  upon  the  ground ; 
by  falling  forwaitl  with  great  vIoIbucp,  when  the  rooraeutura  of  the  body 
is  siiddpnly  arr<*stfd  by  thi^  f«iot  striking;  ii^inst  tin*  pround  ;  or  by  fall- 
ing backward,  with  the  foot  so  tixed  that  great  and  unusual  extension  of 
the  tarsus  takes  place. 

The  sf/mpfo/uii  are  unnatural  prominence  of  the  heel,  shortening  of  the 
distance  betwHeu  the  toes  and  the  fi-oUt  «f  the  tibia,  un  the  displaced  side. 

Rt'thirtion. — Place  a  clove-liiteh  around  the  heel  and  instep  for  exten- 
sion, and  make  counter- ex  tension  from  the  tbi^h.  Flex  the  leg  so  as  to 
relax  the  aural  muscles,  aud  make  forcible  extension  fn>m  the  foot.  As 
soon  as  the  extension  is  well  begun  the  operator  places  his  foot  against 
the  front  of  the  patient's  tibia,  just  above  the  ankle,  and  pulls  foi-wanl 
on  the  foot,  at  the  same  time  Hexing  it  on  the  tibia. 

Baektoard  displacement  is  caused  by  violence  applied  in  a  direction 
opposite  to  tlmt  which  produces  ihvt/oricard  luxatitm,  and  the  Ki/mj/toins 
are  exactly  the  reverse. 

The  (reaimeiU  demands  reduction  by  extension  and  counter-extension, 
and  direct  pressure. 

Dislocations  at  the  ankle  are  often  co7n])licated  with  fracture,  or  may 
be  conixiound.  In  any  form  of  injury  an  effort  should  be  made  to  save 
the  foot  and  juint.  The  ankle  is  exceedingly  tolerant  of  surgical  inter- 
ference, and,  with  Htrict  cleanliness  and  :inlisepsis,  amputation  tm  nccouDt 
of  complicated  or  compound  disbMiitirm  will  he  nirely  n(?cesstirj\ 

The  fibula  may  be  displaced  from  it-s  articulation  with  the  tibia  at  its 
[tipper  or  lower  end.  At  the  upi>erend  it  is  usually  luxated  forward,  as 
ft  result  of  direct  violence  from  behind,  although  it  is  possible  to  have  the 
reverse  occur.  The  bone  will  be  felt  in  the  abnonnal  and  anterior  posi- 
tion,  and  may  be  pushed  directly  track  into  place.  In  the  backward  dis- 
placement (he  bi<H;ps  muscle  may  piixhuw  the  luxation,  or  it  may  be  from 
violence  applied  from  the  front.  Strong  and  continued  pressure  must  be 
employed  to  retain  the  bone  in  ]>()«iti(m  until  adhesions  occur.  During 
the  treatment  the  leg  should  bo  Hexed  on  the  thigh  in  order  to  relax  the 
bicei>9. 

At  the  lower  end  dislocation  of  tUe  fibula  alone,  without  the  tibia,  w 
exceedingly  mre.  Anatomically,  it  may  occur  in  both  directions.  Ke- 
duction  may  Ik?  effected  by  din;ct  pressure.  The  fibuhi  may  be  diMjiIui't'^l 
outwalk  from  the  tibia  by  the  ostnignlus  being  driven  upward  between 
these  bones, 

DislwraiionK  of  the  Bones  of  the  Tarsus. — The  aglTagahts  may  be 
r^KUtially  or  completely  dislocated  forward,  backward,  outward,  or  in- 
ward. The  luxation  is  usually  incomplete.  On  account  of  the  great 
violence  necessary  to  its  production  it  not  infrequently  is  eomiwund,  or 
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com  plicated  with  a  frnctnre.  Violence  of  the  same  character  as  that  which 
prmliiccj*  displaccmont  of  the  tibia  will  cause  iliHiocnf  Ion  of  the  aslnigjiius. 

Treaimfiit. — Luxation  of  the  astm^^lris  is  a  »*riouf<  accident.  The 
efforts  at  reduction  do  not  always  suocoed,  and,  eren  when  reduction  ts 
effected,  the  injury  to  the  joint  may  be  such  tluit  loss  of  function  results. 
Direct  pressure  aod  counter-pressure,  while  the  patient  is  profoundly 
nnA^sthetized,  offer  the  best  means  of  successful  reduction.  Diajdace- 
meutsof  the  metatarsal  Umes  and  i)halau^s  of  the  toes  are  tn-aled  in 
the  same  fieneral  way  as  despriltod  for  Himilar  lesions  of  the  hand. 

The  l^Vr/^^frriC.— Dislocation  may  occur  at  any  articular  surface  of  the 
vertebral  column.  The  accident  is  always  serious,  the  gravity  being  pro- 
portionate to  rhe  degree  of  displacement  and  the  injury  to  the  cord  and 
nerves. 

Luxations  are  more  common  in  the  certical  region.  One  or  both 
articulai'  pixjcesses  may  be  displaced  forwanl  or  backwanl  np»>u  the  ver- 
lebra  below.  In  the  unilateral  displiicenient  the  libro- cartilage  between 
the  bodies  is  only  slightly  involved,  and.  while  there  is  pressure  upon 
the  nen'es  passing  out  of  the  intervertebral  foramen,  there  is  no  pressure 
upon  the  cord.  In  (\\&bilaieral  form  the  cartilage  is  torn,  the  body  more 
or  less  involved  in  tlie  luxation,  and  the  cord  compressed. 

Tlie  causes  are  muscular  contraction,  or  violent  twisting  of  the  neck 
by  accident. 

The  st/mpt&ms  of  unilateral  displacement  are  pain— which  may  be 
referred  to  the  distribution  <if  the  nerves  passing  through  the  iaterverl*- 
bral  foramen  involved — at  the  aeat  of  luxation  and  rotation  of  the  head. 
in  a  forward  dislocation,  so  that  the  chin  points  to  the  aide  opposite  to 
that  upon  which  the  injury  exists.  When  the  luxation  is  backward,  the 
face  is  turned  toward  the  seat  of  injury. 

In  the  case  of  a  young  lady  which,  came  under  my  observation,  the 
right  aiticular  pnx-ess  of  the  fourth  cervical  vertebra  was  displaced  for- 
ward by  sudilen  and  violent  piu.scuhir  contraction.  Pain  wiis  acute  at 
the  seat  of  luxation,  and  numbness  down  the  riglic  arm  indicated  com- 
pression of  some  of  the  filaments  forming  the  brachial  plexus.  Reduction 
was  effected  as  follows :  The  psitleut  being  sented  in  a  chnir,  the  shoul- 
ders were  held  immovable  and  the  head  further  rotated  to  the  left ;  then 
strong  extension  was  made  by  lifting  the  patient  from  nnder  the  chin 
and  occiput,  at  the  same  time  carrying  the  head  back  to  the  right.  Relief 
was  immediate  and  permauent. 

In  bilateml  luxatitm  cnreftd  extension  and  direct  pressure  nnd  connter- 
pressimt  should  lie  practiced. 

Dislocation  of  the  condyles  of  the  occipital  bone  from  the  atlas  is 
probably  always  fatal.  Luxation  at  the  atlo-axoid  joint,  with  fnicture 
of  the  odontoid,  is  also  fatal. 

72/^5.— The  ribs  may  be  displaced  from  their  vertebral  articulations. 
The  cause  is  direct  violence,  and  the  displacement  usually  forward.  The 
trtie  ribs  may  be  dislocated  at  the  junction  of  these  organs  with  their 
curtilages,  near  the  sternum.  The  ti'eatnient  for  those  luxutiuns  is  the 
same  u.s  for  fmcturo. 
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Diseases  of  the  Joints  ix  Gexeral. 

The  simplest  fonn  of  inHaTumation  in  a  joint  \s  that  of  the  f»yn<ivial 
mt*rabrane  with  which  it  is  limnl,  or  st/nortfis,  A  similar  condiduQ  oE 
the  nheathH  of  the  tendons  of  certain  muscles  is  known  as  theeitis. 

When  the  lijrameiits  of  a  jiJint  liecome  involrt^d  in  the  inflummatory 
process  the  condition  is  known  !is  st/ndeJimUts  ,•  when  all  the  Btnirt- 
nrea  of  the  articulation — as  bone,  cartilage,  tigumenta,  synovial  mem- 
branes, etc. — are  involved,  it  is  an  arihrUis,  or,  as  it  is  sometimes 
called,  oHeo-arthrUis. 

fiynovUis  may  be  acute  or  chronic,  traumatic  or  idiopathic,  circnm- 
Buril)ed  or  general.  It  may  jirecede  or  follow  a  ^t/tid^x miffs.  If  tlie 
process  of  inflammation  in  the  lining  membrane  is  not  very  mild,  lasting 
only  a  few  hours,  it  must  of  necessity  involve  the  ligaments  u|M)n  whirli  its 
bosemeut-siibstance  rests.  On  the  other  hand,  a  peri-arthritis  which  in- 
vades the  ligamentous  structures  of  a  joint  will  nlwi  prrxhuv  a  synovitis. 

The  process  of  inflammation  in  acnte  synovitis  h  primarily  <-(mfiHed 
to  the  joint  capsule,  since  the  lining  membnuae  is  not  reflected  on  to  the 
articular  eartilaginous  suj-faces.  Hyp<*rs!mia  and  dilatation  of  the  capil- 
huies  in  Ihe  biisemenl  uiembnineoeeurs,  followed  by  escape  of  leucocytes 
into  the  inter-mpillary  spaees  and  into  the  capsule,  proliferation  of  the 
normal  epithelia,  and  general  effusion  into  the  cavity  of  the  joint. 

The  synovial  tluid  is  increase-d  in  quantity,  richer  in  cell-elements  than 
normal,  and  may  be  discolored  by  the  escape  of  red  blood -corpuscles  or 
free  ha;matin,  Tlie  result  of  this  pro<'eas  is  distenti(m  of  tlia  ca[)stile  and 
communicating  bui-sffi,  infilti'ation  of  the  basement  membrane  with  em- 
bryonic <!ell8,  which  are  the  common  i)roduct  of  all  the  proliferating  cell- 
elements  in  the  tissues  involved. 

^ytwvflift  may  terminate  in  various  ways.  If  the  process  is  ocnte  yet 
mild,  and  all  the  conditions  of  the  individual  tissues  favorable  to  rapid 
repair,  resolution  may  occur  without  invasion  of  the  ligaments,  cartilages, 
or  btmes.  The  eaeai)ed  corpuscular  elements  undergo  fatty  metamor- 
pho8i.s,  together  with  those  of  the  embryonie  tissue,  and  these  elements, 
with  Che  excessive  fluid  in  the  capsule,  ai'e  absorbed.  The  functious  of 
the  joint  are  Bo<m  restored. 

Under  less  favorable  conditions  the  acute  procew*  may  pass  into  a  sub- 
acute and  chronic  synovitis ;  the  embryonic  granulatlon-Hssiie  remains, 
the  noiTnal  epithelial  lining  disappears,  giving  way  to  a  dirty  fungus-like 
grauutation-ti^sue,  which  thickeniH  the  entire  capsule  and  pnijects  on  all 
sides  into  the  cavity  of  the  joint,  llie  ligaments  amy  soften  and  ulti- 
mately break  down,  the  rnrtiljiges  bpromo  erodwl,  or  n  ponostilis  and 
ostitis  may  Ik*  precipitated  by  invasion  of  the  bone,  from  the  point  of 
juncti(m  between  the  synovial  membrane  and  the  osseous  tissue— a  true 
a  r  thrift's. 

The  causes  of  synovitis  are  predisposing  and  direct.  It  may  be  said 
that  any  dyscrasia  (which  In  itsell  indicates  a  low  order  of  tissue-nutri- 
tion) encourages  the  develoj>ment  of  a  synovitis,  and.  once  inaugtimted, 
feebly  resists  its  progiiess.     'l^iberculosls,  syphilis,  gout,  rheumatism,  the 
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eniptire  fevers,  traumatic  sei>tica;mia,  and  fl;onorrh<pa  may  be  menfioned 
as  the  chief  pi-edis posing  conditions,  while  excessive  nse,  a  blow  or  a 
sprain,  or  exposure  to  cold,  are  common  exciting  causes  of  synovitis. 

The  chief  syinptoimt  are  pain  and  swelling.  Under  din'Ct  pressure  or 
motion  the  former  is  increased.  Both  are  due  to  hyperfcmia  and  the 
distention  of  the  capsule  from  the  effusion.  Local  elevation  vtl  temj>era- 
turi'  is  prescint. 

The  treaimi^ni  is  local  and  constitntional.  Rest,  in  the  position  of 
greatest  comfort,  is  essential.  Mild  extension,  to  a  degree  t^*  insure 
fixation,  affords  marked  relief  in  most  c^ses.  Cold,  applied  hj*  means 
at  the  ice-bag,  is  invaluable.  Heat  may  be  used,  aa  hot  cloths,  the  hot- 
water  hag,  or  immersion  in  hot,  water,  if  cold  is  dintnstcfid  to  the  pntient. 
Extreme  jiain,  with  marked  distenlioa,  should  be  immediately  relieved 
by  aspiration.  Among  the  many  useful  local  medical  remedies  are  lead- 
and-opiiini  wasli,  vinegar,  solutirm  of  the  subacetale  of  lead,  and  varions 
liniment-s.  Compression  by  means  of  absorbent  cotton  and  a  ttaunel 
bandage  is  useful  after  the  acute  symptoms  have  subsided. 

The  ofinstitutiona]  treatment  looks  to  the  con-ection  of  any  existing 
disejwe,  the  axl  mini  strut  ion  of  well- sele*;  ted  articles  of  food,  and  tonics. 

When  Kijiutpitin  becumes  a  chronic  affertion.  aspiration  and  irriga- 
tion of  che  (^psnle  and  j<iint  are  the  most  effectual  methods  of  treatment. 
The  manner  of  operaiiug  is  as  ftillows:-  Shave  the  joint  to  beo|terat*>d 
upon  thoroughly,  and  wash  it  with  ether  and  with  l-t<i-3<M)0  stililim.'ite 
solution,  and  apply  a  disinfected  rubber  or  flannel  bandage  around  the 
partf  leaving  a  small  space  exposed  at  the  point  where  the  needle  is  to  be 
inserted.  Wash  out  the  instrument  and  needle  with  5-per-ct.nl  car- 
bolic-acid solution.  Kxtuiust  the  aspinitorf  push  the  needle  into  the 
joint  without  wounding  the  cartilage,  and  turn  on  the  stop-oock  which 
leads  into  llie  vacuum.  When  the  How  ceases,  close  the  eock,  empty 
the  cylinder  and  till  it  with  I-to-UXM)()  conosive-aublimate  solution,  and 
force  this  into  the  ca]>snle,  to  its  full  distention  ;  then  exhaust  it,  place 
on  an  antiseptic  dressing,  and  compress  and  lock  the  joint  with  plas- 
ter of  Paris,  liquid-glass,  or  some  fixed  apparatus  or  splint.  This 
operation  nuiy  be  repeated  as  often  as  jiw?ded,  always  guarding  against 
the  admission  of  air  to  the  capsule,  which  may  usuiiUy  be  pn*vented  by 
keeping  the  cylinder  of  the  aspirator  higher  than  the  needle.  Tlie  air 
will  rise  and  remain  in  the  upper  rhamber  of  the  instrument.  The  joint 
should  be  kept  quiet  for  alMUit  .six  weeks,  and  the  dressing  then  re- 
moved to  allow  careful  passive  motion,  tf  the  fluid  has  re-accumnlated, 
re|>e3t  the  operation. 

Not  infreciueuily  a  synovitis  passes  uninterrupt**dly  on  into  an  artkri- 
tin,  in  the  manner  already  descrilMKl,  In  the  majority  of  instances, 
however,  (he  destructive  lesions  of  the  joints,  whieh  obstinately  resist  all 
ordinary  methods  of  treatment,  commence  in  the  cancellous  tissne  of  the 
iKtnein  the  immediate  vieiuity  of  the  epiphyses;  in  other  words,  destruct- 
ive arthritis  is  secondary  to  ofititis,  and  this  inflammation  of  bone  Is 
almost  always  the  result  of  a  dyscmsia  and  an  accident  of  nutrition. 

The  opinioti  which  has  prevailed— namely,  that  almost  all  lesions  of 
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the  joints  were  caused  by  a  trau  mat  ism —lias  been  proved  by  the  accn- 
niuIatM  experience  of  many  nocurate  and  cunscientiuus  surgeons  to  be 
unsrientific  and  without  fonndiition  in  fact. 

The  paiUoKigy  of  ostflin  has  l>eeQ  dwelt  upon  on  a  previnus  page. 

That  form  nf  intlataniution  of  bone  which  le»d»  into  arthritiit  begins  in 

an  inrerference  wirli  the  normal  nutrition  t\{   the  growing   bones.     As 

stated,  the  primary  lesion  is  capillary  nipture  or  nil>erculuus  (1ei*osit.s  in 

the  cancellnus  expansions,  near  the  articular  surfaces.    It  is  known  that 

in  gi-owing  Ixtne?  ruptui-e  of  a  vessel,  with  extravasation  of  blood,  is  very 

common,  even  in  healthy  ehihlren.     It  must  Ije  still  more  frequent  in 

lliiose  ehiltlren  suffering  from  any  dysrmsia  which  not  only  renders  the 

[capillary  walla  less  strong,  but  lessens  the  reparative  power  of  the  tissues 

ivolved  in  the  area  of  extravasation. 

T^ibercnloHJt  Arlhrilis. — By  far  the  more  frequent  form  of  snlwicute 

fimd  chronic  arthriris  which  comes  under  the  surgeon's  ol>3en'ation  is 

Hubercular  in  character.     Tuberculous  arthritis  may  originate  in   the 

me^fM  Qtt  X\\^,  bacilli  of  tuberculos^h  directly  in  the  synovial  raembnme 

lor  articular  srructnres  proper  or  indirectly  by  invasitm  fitim  fori  of  this 

disen«o  in  or  near  the  epipliyst^s  contiguous  to  the  joint.     Though  not 

uncommon  in  adult  and  ohier  life,  it  is  much  more  frequent  in  children. 

The  symptoms  of  tuberculous  joint  disease  vary  In  some  respects  owing  to 

ihe  direct  or  indirecit  involvement  of  the  rnviiy.     There  is  alsti  a  marke<l 

tdifferenrc  lietween  traumatic  arthritis  and  this  specific  form  of  infection. 

Acute  arthritis  is  always  a  i>:iinful  affection,  and  is  almost  always 

traumatic  in  origin.     In  tuberculous  arthritis  pain  is  rarely  acute,  often 

absent  or  at  least  denied  by  the  ]>uueu1,  and  most  freipieiiily  pfeH<'Ut, 

but  inlermirtHnt  and  niihl  in  chanicter. 

When  rlie  lulten-ulous  (Icpasit  is  primarily  met  with  in  the  capsule, 
the  interference  with  the  function  of  the  joint  is  not  material  until  the 
disease  has  so  far  progressed  that  disintegration  is  occurring.  The  joint 
usually  swollen  or  distended,  the  accumulation  of  iluid  at  times  being 
^80  grave  as  to  require  aspiratinn,  bat  not  infn-quently  disqiiK-aring  mp- 
idly  without  sniTifical  interference  to  refill  seemingly  without  jieriodicity 
and  without  an  exciting  cause. 

When  tul>enrular  ostitis  precedes  the  nithritis,  pnin  nf  a  mild  chnrnc- 
ter  is  more  apt  to  be  a  fixture.  In  all  of  these  cases,  however,  the  dys* 
crasia  may  be  recognized  either  from  a  study  of  the  patient  or  of  the 
family  history. 

The  treatment  of  these  cases,  Imth  crmstitutional  ami  lm*al,  will  be 
taken  up  with  the  sixjcial  management  of  the  various  joints. 


DisKASE--^  OF  Special  Joints. 

0/th/!  ///>.— Arthritis  of  the  hip,  hip-joint  disease  {morbus  coxa,  or 
yrbi/it  roTfirit/.t\  is  a  frequent  and  fonuitlable  affection,  and  one  which, 
in  many  instances,  will  baffle  the  best  medical  and  surgicjil  care  through 
^months  and  years  of  suffiTing,  ending  in  destriu-tion  of  the  joint,  and 
^juently  in  death.     It  is  a  dise-asts  of  childhood,  occurring  chietiy  in 
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the  peri(»d  of  rapid  growth.  It  rarely  occurs  aftiT  the  twelfth  year. 
It  may  occur  at  uuy  time  prior  to  this  age,  the  majority  of  cases  being 
Iwtwci'U  thf  a;res  of  rhre*;  and  six  years. 

The  pathology  of  morbus  carte  will  vary  wiih  the  peculiar  eharacler 
of  the  lesion.  The  morbid  changes  which  occur  in  that  variety  which  ia 
most  frequently  met  with  are  ihose  of  ttiberenlar  ustUia,  primarily,  fol- 
lowed by  destructive  arthritis.  The  initial  lesion  occurs  as  an  inter- 
ference with,  or  airest  of,  nutrition,  near  the  diaphyso-eplphyseal  carti- 
lage (Kig.  380,  «i,  due  to  a  de- 
posit of  luljerculous  material 
a,t  this  location.  It  may  begin 
on  iUh  diaphyseal  or  epiphy- 
seal side.  According  to  I'rof, 
Gibney,*  the  initial  lesion  ap- 
pears in  aevenil  cflntei-s  of  (»sr*i- 
ficution  about  the  sjime  time. 
It  is  an  ostilfjt  rart^faciens. 
The  rancelloiis  cavities  l>ecome 
tilled  with  embry<jnic  cells,  ab- 
sorption of  the  lamella:  occurs, 
the  inflamm.Ttory  new  products 
may  undergo  a  slow  process  of 
fully  metamor])hosi'S  may  be- 
ctime  ca.stH)n.s,  or  the  pnM^i^ss 
may  t^'miiniire  in  pus-forma- 
tion. The  developm*»nt  of  the  bone  Is  arrested,  the  aslitis,  commenc- 
ing in  the  deeper  portions,  travels  in  all  dii-ections,  destruction  of  the 
diaphyso-epiphyseal  cartilage  cMrcurs,  with  separation  of  the  epiphy- 
ses i(/iaf!((Mis).  AVhile  the.sp. changes  an-  g*»ing  on.  the  lining  mem- 
brane of  the  nipsule  l>womes  involved,  the  process  being  one  of  c/iranic 
si/uoTi(i!f,  which,  as  has  l>een  stilted,  terminates  inevilably  in  inllanima- 
tory  changes  in  the  tissue  pi-oper  of  Ihe  cajwule.  The  joint  lifC^jmes 
lilled  with  the  products  of  in^ammatinn,  the  capsule,  over  distended 
an*l  wejikened.  ruptures  either  sponlane<:iusly  or  as  a  result  r>r  motion, 
and  dislocation  may  occur.  With  separation  (\i  the  epiphysis  and  de- 
struction of  the  neck  of  the  femur  shortening  ensues. 

While  (hose  just  d(?scribfd  are  the  usual  morbid  changes  in  hip- 
disease,  in  other  cases  the  jmlhology  is  different 

Morbus  coxtp  may  begin  as  a  simple  idioi>athic  or  tranmatic  synovitie, 
the  destruciion  of  the  Inme  Iwing  secondary  and  conimenriag  fnira  the 
articidar  surface,  progressing  inwaM.  It  may  commence'  as  a  result  of 
injory  to,  or  arrest  of  nutrition  in,  the  digital  fossa  of  the  acetabulum, 
and  the  destruction  of  the  liganifntum  teres.  Ajjain,  the  initial  ostitis 
may  hesitnated  in  the  bones  which  fonii  Ihe  colyhfid  cavity.  Lastly, 
hipjnint  di.veji.se  may,  in  rarer  instances,  result  fi-om  a  i»eri-articular 
intlnmmalion,  iirst  a  siftuleKmitis,  secondly  a  aytwrUis^  lastly  arthritis. 

Causes. —ThG  niuHea  of   hip-disease  are  ctiietly  predisposing.     Any 

*  "The  dip  iind  itn  Dli^iufH,"  RerminKhatn  &  Co.,  New  Vurk.  I8S4. 
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dyscrasia  which  Impairs  nutrition  in  ^wneral.  tends  to  destnicHve  ostitis 
in  t'luldren,  and  consequently  to  the  resulting  arthntis.  Tranmntism 
may,  ami  iintloiibtwlly  doe;*.  jire<rii)i[a(e  llie  iutlammatory  i»r«x*esa  in 
many  r^ses.  y4*t  the  ordinary  violence  to  which  this  joint  is  sul)]!^;**^! 
wiU  rarely  induce  cojrJlis^  except  in  children  affected  with  some  constitn- 
liomil  disease.  Excessive  use  ur  a  blow  may  jjoidiice  synovitis,  but.  In 
n  hcjilthy  patient,  rapid  recovery  is  idnio»t  certnin.  If  dtasTa.s)s  occurs 
as  a  result  of  accident,  nnUfis  ensues,  and  destniction  of  the  joint  is  apt 
to  follow ;  yet  this  is  an  exceedingly  rare  injury.  Rupture  of  the  lign- 
mentum  teres,  which  must  occur  in  a  traumatic  luxation,  rarely  leads  to 
destructive  ni-thritis  in  an  otherwise  healthy  individual. 

The  Kifmplo^mx  of  hip-disease  an'  divisible  into  two  sta(jfft.  Tlie  first 
sf/iffe  embrncea  all  the  phenomi'na  of  inflammation,  up  to  a  ]>ositive  and 
appreciable  destruction  of  the  siriictures  which  enter  into  the  torntution 
of  this  joint.  The  sfCfuir/  j/faffe  emhrices  the  phenomena  of  destruction^ 
namely,  shortening  of  the  neck,  diastasis,  rupture  of  the  ligamentnm  teres 
and  capsular  ligament,  and  luxation. 

Among  (he  earlier  signs  of  this  di»e»8e  is  pain,  referred  directly  to  the 
hip,  or  it  may  be  lo  the  hip-  and  knee-joint,  of  the  affected  side,  and  in 
sonit?  instiincen  the  pain  is  felt  wholly  in  the  knee  of  the  same  side.  This 
symptom  is  most  exaggerated  at  night  and  in  the  early  morning  hours, 
and  after  the  child  begins  (o  move  about  may  disappear.  The  distribu- 
tion of  (he  (tbturator  nerve  to  both  ai*ticulations  will  account  for  the  rpitlex 
sensibility  in  the  knee.  In  a  certain  number  of  cases  the  patients  will 
deny  all  sen.se  of  ikilu.  and  eveu  under  pressure  may  not  exhibit  signs  of 
suffering.  In  children  this  effort  at  concealment  inot 
unconiinou)  is  incited  by  the  fear  of  l)eing  subjected 
to  surgical  treatment.  If,  however,  a  careful  exami- 
nation is  made,  ngidify  of  the  muscles  about  the  hip 
will  be  evidenr.  In  standing  erects  the  weight  of  the 
body  *rill  be  brought  upon  the  sound  exiretnity,  the 
gluteal  fold  on  (he  affected  side  is  partially  obliter- 
ated {P'm.  ^I),  and  in  walking  there  is  almost  always 
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PM.  tSL— <After  finvK.) 

a  jwrceptible  limp.  The  iliacus,  psoas,  and  adductor 
muscles  are  usually  in  an  abnormal  stale  of  tension  ; 
hence  the  initial  flexion  of  the  thigh,  and  outward 
rotation  or  eversion  of  the  fooL 
Rigidity  of  the  psoas  and  iliacus  muscles— one  of  the  more  positive 
early  symptoms  of  hip-disease— may  be  demonstrated  in  the  following 
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inner:  If  the  patient  l»e  stripped  and  laid  flat  on  the  back,  on  a  hard, 
level  aurriu-e,  and  Udlh  le^s  drawn  up  iV\g,  382),  it  will  be  seea  that  the 
sapnim,  spiin's  of  tlio  vertcbne,  the  scapulie,  and  occiput  rest  in  contact 
with  the  table.  If  the 
sound  leg  be  now  ex- 
tended and  the  pop- 
liteid  8i>ace  brought 
well  down  i^rainnt  the 
surface  of   the  table, 

the    lumbar  8j)ine    is  pia.j(.Ni.— ^Aiw^r  siiyn-,) 

only  very  slightly,  if 
at  all,  lifted  from  the  table  (Ffjr.  383).  If  there  be  rigidity  of  the  mus- 
cles named,  as  a  result  ot  hip-disease,  on  the  siispe*-ted  side,  when  the 
effort  is  made  to  bring  this  leg  into  a  position  parallel  with  rh»  sound 

one,  it  will  be  seen 
that  extension  of  the 
thigh  is  limited,  and 
that  the  motion  of  the 
lii])-j<iint  Ls  tninsfi-rpwl 
to  the  Inmliar  verte- 
r*o.  8**.-<Afcr  Soyre.)  brsB,  80  that  whcu  the 

popliteal  siwice  touch- 
es the  table  the  lumbar  spines  are  lifted  from  one  to  three  inches  from  ita 
surface  (Pig.  384^. 

The  duration  of  the  first  stage  varies  from  two  or  three  months  to  aa 
much  as  one  year,  and  in  exeeptitmal  <Mse.s  longer. 

In  the  second  fttage  the  thigh  is  further  Hexed  on  the  abdomen,  adduc- 
tion is  more  pronounced,  and  shortening  Is  present  in  a  degree  varying 
with  the  extent  of  destructive  ostitis  in  the  acetabulum,  or  head  and  neck 
of  the  femur,  and  to  the  character  of  the  luxation.  In  the  usual  position 
of  the  foot  of  the  affected  side,  in  this  stage,  the  great  toe  or  inner  surfucn 
of  tlie  (arsuM  i-ewts  upon  the  dorsum  of  the  well  foot,  or  on  the  spine  of 
the  tibia.  The  shortening — which  may  l>e  determined  by  measuring  from 
the  anterior-superior  spine  of  the  ilium  to  the  inner  midlettlus— will  vary 
from  lialf  an  inch  to  several  inches.  Kelaton's  or  Callaway's  Icst^ — 
alrtmdy  given  in  the  article  on  fractures  of  the  femur — will  demonstrate 
thai  the  shortening  has  occurred  above  the  trochanter. 

Suppnrarion  occurs,  the  capsule  gives  way,  and  sooner  or  later,  if 
surgical  iiiterference  is  delayed.  Hiniises  i>\w\\  through  the  skin,  alM>ut  the 
tn«'haater,  or  in  the  groin.  Perforation  tif  the  acetabulum  takes  place  in 
u  certain  proportion  of  cases. 

Ih'aff/wsifi. — Disease  of  the  hip- joint  may  be  diflPerentiated  from  bur- 
sitis, peri  iirticular  inflammation,  rheumatism,  nenmlgin,  sacro-iliac  dis- 
ease, or  ostitis  of  the  trochanter  or  ilium.  It  is  also  important  to  deter- 
mine whether  the  initial  le.sion  is  a  si/numtis  or  an  oatitis. 

BffnovUis  may  be  caused  by  excessive  use  of  the  joint,  by  stitiin  or 
concussitm,  by  sudden  exiHisun^  to  cold,  or  it  may  nwult  \\»  a  symptom 
of  gout  or  rheumatism.     It  is  a  painful  affection  from  its  incipiency,  and 
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the  pain  inpreases  with  the  iiiarcb  of  the  elTusiou  into  the  joint  and  the 
distention  uf  the  capmile.  Motion  innn^isPH  the  pain,  whirh  is  nsitnlly 
(Ml  sevon'  thut  all  movement  of  the  joint  i«  tinnly  resisted.  The  cause 
may  usually  h<^  rnu-ed  to  an  injnrj*.  Synovitis  due  to  p^nt  or  rheuma- 
tism occurs  usually  in  adults;  coxitis  is  practically  a  disease  of  child- 
hood. 

When  ostitis  is  the  initial  lesion,  the  appn>ach  of  the  diHease  is  ioKidi- 
ons  and  much  less  painful.  When  present^  the  pain  in  ostitis  of  the  head 
and  neck  of  the  femur  is  deep-seated  and  dull,  and  motion  is  compam- 
tively  free.  Kotation  and  pressure  of  the  head  upon  the  capsule  and  in 
the  acetabnlnm  do  not  produce  the  sharp  sense  of  pain  felt  in  synovitis. 
Ostitis  is  the  rule  in  childi-en,  s^oiovitis  in  adults. 

Bursitis  about  the  hip  ia  rare.  The  sac  between  the  capsule  and  the 
conjoined  tendon  of  the  psoa^  and  iliacus  muscles,  and  those  HJtuuted 
betwe4*n  the  tendons  of  the  gluteus  muximus,  medius  and  minimus  and 
the  great  trochanter,  and  that  between  the  quadratus  fenioris  and  the 
lesser  trochanter,  may  one  or  all  be  involved.  Inflamniulion  in  one  or 
more  of  these  bursa!  may  be  recognized  by  the  limited  extent,  as  we]l  ns 
the  acuteness  of  the  pain  elicited  by  direct  digital  pressure  immediately 
over  the  known  position  of  the  sac.  Pain  in  the  knee  is  not  present  in 
bursitis  at  the  hip.  Kigidity  is  not  general  in  the  muscles  al>out  the 
joint. 

Peri -art  ieular  inflammxttian  is  a  painful  alTection,  cnusing  marked 
lameness  from  the  start ;  it  is  accompanied  by  IocjU  swelling  and  tender- 
ness if  superficial,  and  by  exacerbations  of  temperature,  all  of  which 
will  render  it  easy  of  recognition. 

Mutcular  rheumatism  ia  rarely  confined  to  the  muscles  of  the  hip. 
It  is  an  expn^ssion  of  a  constitiitional  condition  which  can  not  but  l»e 
elicited  by  a  careful  history  and  study  of  the  case.  The  pain  is  more 
severe  and  more  early  recognized  than  in  coxitis.  The  ijainful  territory 
may  be  outlined  by  flxutiuu  of  tlie  joint  and  digital  j>ressui'B  ujxm  the 
muscles  involved. 

yeuralffia  occurs  very  rarely  in  children,  in  the  period  when  hi])- 
disease  is  most  likely  to  appear.  The  exacerbations  of  pain  are  more 
sudden  in  development  and  acute  in  character,  and  occur  with  greater 
fi-eqnency  and  regularity  than  in  hiindisease.  Motion  is  tolerated  better 
in  neuralgia  than  in  coxitis.  The  symptoms  of  ostitis  which  lead  to 
arthritis,  if  carefully  studied^  will  show  a  wide  difference  from  ncnralgia 
about  the  hip. 

In  arteritis  or  oHiliH  at  the  sacro-iliac  junrtion  pain  is  causeil  by 
forcibly  pressing  the  ilium  against  the  sacmm.  Tlie  .same  symptoms 
may  be  eliritetl  by  direct  pressure  posteriorly  over  the  sacro-iliac  articu- 
lation.   Motion  at  the  hip  is  only  slightly  if  at  all  embarrassed. 

Protftwxis. — In  hip-joint  disease  conirnHUciug  —  as  h>,  the  rule — in 
ostitis  or  epiphysitis,  the  prognosis  is  Imd  as  regunls  r(\stonition  of 
function.  Partial  or  complete  anchylosis,  unth  a  variable  d^ree  of 
shortening,  will  result,  in  the  vast  majority  of  cases,  no  mailer  how 
skillfully  treated.    The  proportion  of  fatal  cases  can  scarcely  be  de- 
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termined.    It  is  safe  to  say  that  at  least  twelve  per  cent  of  aU 

in  which  the  lesion  t>e^as  aa  an  «Htiti»  end  in  death  in  {ntm  one  to  tAx 

years. 

In  tranmatic  synontis  of  the  hip  the  prognosis  is  favorable.  A  resto- 
tntion  of  function  is  the  rule. 

Tyea/imml.—'The  trp-iitnient  of  hip-disi'ase  may  be  divided  into  me- 
chanicaly  operative^  and  conHiiuHonal. 

In  the  early  stage  of  coxitis  rest  to  the  inflamed  nrticulati<^>n,  in  the 
position  of  least  diacomfort,  is  essential.  Fixation  of  the  muscles  which 
act  upcin  and  abcjut  this  joint  n\n  be  best  st^cim^  by  extciifsion  from  the 
lower  part  of  the  thi^h  and  the  leg  or  foot,  and  counter-extension  from 
the  perinainni.  To  accomplish  extension  satisfactorily  the  limb  should 
l>e  broiighi  into  the  straight  pusttlua — that  Is,  about  parallf^l  with  ihe  axis 
of  the  body, 

If  a  child  with  hip-disease  be  seen  very  early  in  the  liistory  of  this 
affection,  flexion  of  the  thigh  upon  the  aMomen  will  not  have  ocrnrred 
to  any  extent,  bnt,  in  cases  where  the  inflammatory  proeess  has  gone  on 
for  some  lime,  the  iliacus  and  pw-as  and  adductor  muscUs  will  have  be- 
come rigid  and  shorteiieil  to  such  an  extent  that  the  thigh  can  not  be 
immediately  brought  ont  straight. 

In  the  former  class  of  cases  the  aiiparatus  about  to  be  describe 
can  be  at  once  adjusted  ;  in  the  latter,  extension  in  the  recnmljent 
pofltare  is  necessary  imtil  the  shortening  in  the  ilio-psoas  muscles  is 
overcome. 

In  fact,  since  In  all  cases  some  time  mnst  elapse  between  the  discovery 
of  the  lesion  aud  tlie  pi-eparation  of  the  mechanical  apjianitus,  it  is  a  wise 
practice  to  pnt  the  patient  to  IhhI  at  once,  and  apply  the  extension  h8 
follows:  Cnt  two  strips  of  mnle-sltin  plaster,  from  one  inch  and  a  half  to 
two  inches  wide,  and  long  enough  to  extend  from  six  inches  above  the 
trochanter  to  below  the  sole  of  the  foot.  Adjust  one  to  the  outer  and 
one  to  tht*  inner  asi>ect  of  the  thigli,  allowing  the  upper  end.  which  is  to 
be  doubled  back  uptm  itself  ami  woven  in  with  the  mller,  to  extend  four 
or  five  inches  above  the  level  of  the  trochanters.  Mold  them  carefully  to 
the  contour  of  the  limb,  bringing  the  strips  exactly  over  the  inner  and 
outer  condyles  of  the  femur,  and  hold  them  by  a  well-adjusted  bandage, 
beginning  from  above.  In  order  to  prevent  the  pliister  from  wrinkling,  it 
is  necessary  to  clip  it,  at  intervals  of  an  inch  or  two,  with  the  scissorsi^i 
obliquely  upward  from  each  edge.  The  strips  should  be  made  to  adhere^ 
to  the  skin  to  within  six  inches  of  the  malleoli,  not  so  much  that  traction 
below  the  knee  is  neces-sary,  but  be<'ause  Ihe  complete  extension  of  the 
leg  on  the  thigh  enforces  more  jierfcct  quiet.  Tlie  bamhige  is  commenced. 
just  at  the  level  of  the  great  trochanter,  and  that  portion  of  the  stri| 
which  extends  above  this  Is  to  be  turned  down  aud  worked  in  with  the 
roller. 

That  part  of  the  plaster  which  is  exposed  near  the  foot  shnnld  be 
doubled  by  laying  a  second  strip  of  equal  width  on  this,  the  adhesive 
surfiices  coming  t<igether.  In  this  way  it  Is  not  only  sti-engthened,  but  if 
prevented  frtiui  sticktJig  to  tbe  dressing. 
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The  extensinn-weijrht — vniyiiyr  from  two  to  seven  or  Pijrht  poiinds— is 

applied  as  in  Buck's  apparatus  (page  804).    The  dorsal  decubitus  should 

be  maiDlained,  for,  if  tlie  siftinu:  posture  is  assunie<l,  the  iliatMis  and 

psoas  muscles  are  nut  materially  affected  bjr 
the  extension.  To  8e<-ure  this  result  the 
long  splint  of  Ilaniillou  KhoiiM  be  applied 
fnim  the  axilla  along  the  thigh  and  leg,  and 
lirmly  secured  by  a  bandage  carried  around 
W  the  chest,  pelvK  and  thigh. 

A»  soon  as  the  thigli  is  fully  extendwl  the 
following  mechanism  should  b.^  adjusted. 
^\^  It  consists  of  a  long  Sayre  splint  (Fig.  385) 
and  the  high  shoe  and  cnitrhes  of  Uutchl* 
S{tn.  The  -splint  is  ponipcfsttl  of  u  long,  hol- 
low steel  shaft,  attaclieil  almve  to  a  pelvic 
U  belt  by  n  joint  capable  of  motion  in  every 

direction.  To  the  l»ell.  iwo  perineal  l»ands 
are  attached.  Opposite  the  knee  a  strap 
and  pad  are  fixed,  which  serve  to  stendy  the 
leg  at  this  joint.  Fitting  snugly  within  this 
hollow  shaft  is  a  bar  of  steel  which  may  be 
wlid  up  or  down  by  a  ratchet  and  key,  and 
lonke<l  in  any  ])osition.  The  lower  end  of 
this  pod  is  turned  at  an  angle  of  90**  to  the 
ria.  asA.  shaft,  and  fitte<l  with  a  spring-catch  into  a 

socket  on  the  sole  of  the  shoe.     In  applying 

the  instmmenl  shorten  the  shaft  as  much  as  possible,  fasten  the  belt 

aronnd  the  pelvis  ju.st  above  the  trochanters, 

and  then  the  peiineal  hands,  one  on  either  side. 

The  shoe  is  put  on,  the  spring-catch  fixed  in  the 

socket  at  the  sole,  and  the  knee-jmd  buckled. 

The  shaft  of  the  instrument  is  now  lengthened 

by  the  key  until  a  fair  and  comfortnhle  degree 

of  extension  is  secured.    The  shoe  upon  the  foot 

of  the  sound  side  should  be  raise<1  from  one 

inch  to  one  inch  and  a  half,  and   the  ]tiLtit*ut 

made  to  move  alKiut  on  crutches.    Upon  retiring 

for  the  niglit  ihf  extension  employefl  at  first 

should  be  resumed.    This,  the  coinliination  meth- 
od, is  shown  in  Fig.  386.     The  effectiveness  of 

this  plan  of  treatment  has  been  sntisfnctorily 

demonstrated  in  a  number  of  instances.     The 

advantages  are :    1.  The  patient  is  able  to  move 

about  and  obtain  the  lieuelit  (rf  out -f)f-d«^Kjr  life, 

while  the  hip  is  held  in  extension  and  pmcticjil- 

ly  immovable,    a.  The  high  shoe  and  crutches 

hold  the  lame  foot  and  leg  suspended.     ;i.   In     yZ.  m^rZ w^Z^,omi>i. 

case  of  a  full,  the  splint  prevents  concussion  In  nttioa  mMiwd. 
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the  joint  4.  Tlie  night-extension  prevents  spasmodic  contraction  of  the 
musclHSund  pain  fnim  uugimnled  movements*  ilumig' sleep, 

TIh;  lt>n;^(b  of  limo  for  which  this  treutinent  should  be  continnpd 
wi]l  be  deU'rmined  by  the  result  achieved.  It  is  often  a  necessity 
for  one,  two,  or  three  years,  and  sometimes  even  longer,  and  should 
be  vrom  for  several  months  after  all  active  symptoms  of  coxicis  have  dis- 
appeared. 

The  constitutional  treatment  of  this  disease  is  of  great  imiM>rtance. 
Carefully  selected  diet,  out-of-door  life,  cod-liver  oil  and  the  hypophos- 
pliites  of  lime  and  soda,  and  tonics,  are  indicated. 

If  the  long  splint  con  not  be  obtained,  the  high  shoe  and  crntches 
shonld  b©  used  while  the  patient  is  ont  of  bed,  and  the  extension  em- 
ployed while  lying  down. 

In  the  second  stage  of  hip-disease  operative  interference  may  be 
deiiiandetl :  (1)  To  relieve  pain  on  account  of  auppuralion  and  the  re- 
tention of  i)us,  or  to  prevent  sepsis  from  insulhcivat  drainage ;  (3) 
to  arrest  ostitis  in  tlie  houd  and  neck  of  the  femur,  and  in  tlie  ace- 
tabulum. 

\Vhen  pain  Is  ao  severe  that  fixation  with  extension  will  not  afford 
relief,  it  is  safe  to  conclude  that  distention  of  tli«  capsule  exists,  or  that 
in  the  structures  which  form  the  joint,  or  are  immediately  around  it, 
suppuration  has  occurred  to  such  a  degree  that  fi'ee  puncture  ur  incision 
is  necessary.  For  this  purpose  the  aspirator  may  be  employed,  or  the 
bistoury. 

Although  the  .propriety  of  opening  the  joint  fi-eely  and  removing  all 
diseased  bone — exsection  of  the  hip-joint — when  positive  symptoms  of 
destructive  ostitis  are  present,  is  questioned  by  some  surgeons,  the 
weight  of  opinion  is  on  the  side  of  operative  interference. 

Admitting  that  probably  a  majority  of  all  cases  in  which  destruc- 
tion of  bone  occurs  recover,  with  more  or  less  complete  anchylosis, 
without  oxsection  and  without  oi>pnitive  interference  of  any  kind,  the 
drainage  through  the  sinuses  which  lead  out  through  the  skin  being 
sufficient ;  and  that  the  operation  is  not  without  danger  to  life ;  and 
when  not  fatal  is  not  successful  in  all  ca«ea,  the  ostitis  c<mtiuuing  or 
recurring  after  exsectiou— tlio  ai;gumcnt  in  favor  of  openiiion  is  not 
answered. 

Exsection  of  the  hip-joint  is  not  a  dangerons  operadon  when  done 
in  the  earlier  stages  of  destructive  osteo-arthritis,  before  the  patient's 
vitality  is  im]Mured  by  continued  suppuration,  septic  absorption,  and 
amyloid  cliangcs  in  the  visceiu.  Moreover,  in  the  oases  which  n-cover 
without  surgical  interference  the  dead  bone  and  products  of  inflammatiun 
must  be  carried  away  through  tortuous  channels,  in  which  absorption  ia 
more  apt  to  occur  than  when  din-ct  drainage  is  establi.slicd.  The  oppra- 
tion  removes  at  once  all  diseased  tissue  and  leaves  a  free  and  open  wound 
for  drainage. 

After  exsection  the  wound  should  be  packed  with  sublimate  ganze 
and  treated  by  the  open  method — not  even  partially  closed  by  sutures. 
The  gauze  may  be  changed  every  few  days,  the  wound  irrigated  with 
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l-to-3000  sublinmte  sulutitm,  and  again  IiUihI.  Extension  b^'  the  weight 
and  pulley,  in  the  dorsal  dernbitus.  is  nepessnry  for  from  three  to  six 
weeks  after  the  ojiemiioii,  imleas  (he  child  is  strapped 
in  the  wire  breeches  recoranieiided  by  Prof.  Sayre 
(Fig.  387)  immediately  after  the  exsection.  The 
chief  recommend  .a  Hon  of  this  appnmttis  is  that  it 
allows  tbe  patient  to  be  carried  out  of  ihku-s,  or 
about  the  house,  with  perfect  freedom  from  motion 
or  pain,  The  chief  objection  is  its  costliness,  which 
pntM  it  out  of  the  reach  of  many  jKitientM.  The  ex- 
tension in  tieil  is  very  satisfactorj'  in  ils  results,  and, 
nith  attention  to  ventilation  and  the  amusement  and 
entertainment  of  the  little  patient,  the  eonHaemeut 
need  not  l>e  a  formidable  objection. 

When  the  wire  apparatus  is  used  the  following 
directions  should  be  carried  out :  Pad  the  instru- 
ment well,  so  that  too  great  pressure  at  any  one 
jHiint  may  not  occur.  Place  the  ])atient  in  it  so  that 
the  nuns  will  jn-oj^M't  well  over  the  crotch  of  the 
breeches.  It  is  well  to  insert  a.  piece  of  i)rotef:tive 
under  the  sacrum  and  buttocks  to  prevent  soiling. 
Fasten  the  well  leg  and  the  body 
to  the  instrument  !)y  rolli'iT*. 
Lay  the  extremity  of  the  afTeot- 
ed  side  in  its  splint,  and  screw 
the  foot^piece  up  until  it  touch- 
es the  sole.  Apply  two  strips 
of  adhesive  plaster  in  the  same 
Fia.  «3T.-(Aft«r  fi«y«,)  manner  as  beiietofore  given,  at- 
tach these  to  the  foot-piece,  and 
make  the  necessary  extension  by  turning  the  screw 
in  the  projwr  direction  {Fig.  3sa).  Pjissive  motion 
to  the  unkle  and  knee  should  Ite  made  at  the  end 
of  two  or  three  weeks,  and  repeated  weekly.  Af- 
ter from  four  ro  six  weeks,  no  matter  whether  the 
wire  ujiparalus  is  useii  or  extension  in  bed  employed, 
the  long  splint.,  high  sluw  and  crutclies  should  tie 
adjusted,  and  the  case  treated  ns  given  for  the  flrs( 
stage. 

Within  the  last  few  years  the  operation  of  drill- 
ing int<j  (he  net'k  and  head  of  the  femur,  in  cer- 
tain ca-si's  when;  the  initial  lesiim  is  un  ostitis,  luis 
been  advocated  and  performed  in  a  numlier  of  Instances  by  Mr.  Mac- 
naniarfi.*    The  results  so  far  have  l)een  of  a  nature  to  encounige  a 
repetition  of  this  pnK-edur*!.     The  object  of  the  (iperation  is  to  give  e.s- 
cajje  to,  and  secure  drainage  of,  the  products  of  the  inflammatory  pro- 
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cess,  at  or  nenr  the  epiphysis,  and  (bns  prevent  disinte^rration  of  the 
bone  and  invasion  of  the  joint.  To  be  beneficial  it  must  be  done  early 
in  tlie  pniress. 

Tlie  openition  is  neither  dnngemns  nnr  difficnlt.  A  longitndinnl  in- 
cision, from  two  to  three  inches  in  extent,  is  made  nlong  the  middle  of 
the  trochanter,  down  to  the  bone.  Tlie  wound  should  be  deep  enough  to 
permit  the  fingers  to  locate  the  neck  of  the  femur,  on  its  npper  and  lat- 
eral surfaces,  eo  that  the  drill  may  be  direetwl  along  its  center.  The 
chief  <lnTiper  to  be  avoided  is  entering  the  cavity  of  the  joint  by  carrjing 
the  drill  tof>  far.  In  the  single  case  in  which  I  perfomied  this  opera- 
tion,  in  a  boy  alx)ul  eight  years  old,  a  button  of  IxHie  was  ivniove<l  by  the 
trephine  fn>m  the  compact  substance  of  the  femur,  just  Ih'Iow  the  tro- 
chanter. A  drill,  abont  three  sixteenths  of  an  inch  in  diameter,  was  then 
carried  up  thi-ough  the  neck,  a  distance  of  one  inch  and  a  quarter.  The 
direction  of  the  neck  was  readily  made  out  by  keeffing  the  index-finger 
applied  to  the  upjter  surface  of  the  neck  and  cajisnle.  After  the  (ipcra- 
tiuu  a  rnliber  tulie  was  iu.serted,  and  through  this  dniiuugtt  maintained 
until  all  tiischnrge  censed. 

A'^n^v-yo/fl/.—Acute  synoi'itisof  the  knee  is  frequenlly  of  tranmatir 
origin,  resulting  fnjui  the  excessive  sti-nin  to  which  tliis  joint  is  subJM-U'd, 
and  also  on  account  of  its  exposed  position.  It  may  occnr  in  the  history 
of  gout,  rheumatism,  gonorrhcea,  and  oth.»r  diseast-s. 

The  chief  symptoms  are  pain  and  swelling.  Pain  may  be  elicited  by 
motion,  or  by  direct  pressure  at  any  part  of  the  joint,  hut  it  is,  as  a  role, 
emphasized  over  the  coronoid  ligaments,  along  the  articulai'  margin  of 
the  tibiii,  on  cither  aide  of  the  llgamenlum  paieifte. 

The  treatment  consists  of  rest  and  fia;aiion.  As  a  mle,  the  most 
agreeable  position  is  that  of  slight  flexion,  with  the  limb  elevated  and 
the  leg  resting  over  a  pillow.  Fixation  may  be  best  secured  by  exten- 
sion from  adhesive  strijM?,  reaching  from  just  below  the  knee  to  beyond 
the  RoU;.  The  .strips  aru  applied  in  Ihe  same  manner  as  above  given.  The 
weight  will  vary  from  thrco  to  fifteen  ]>ounds,  according  to  the  age  of  the 
patient.  Cold,  applied  by  means  of  the  ice  bag,  is  a  most  useful  remetly 
during  the  acutf!  stage  of  intlamraaliim.  When  pain  is  very  severe,  and 
whnn  the  cnjwnle  is  greatly  distended,  iwjiinilion  is  indicated.  This 
should  be  done  with  all  antiseptic  precautions,  and  with  gnmt  care  in 
preventing  the  entrance  of  air.  The  prosier  instrument  is  shown  at  page 
65.  The  needle  may  be  introduced  on  either  side  of  the  patella,  at  the 
point  of  greatest  distention,  or  where  lluetiinlion  is  most  marked.  The 
dingnosi.s  may  l>e  made  positive  by  the  exploring  hypodermic  needle  and 
small  aspirator  (page  (13).  Or,  when  the  tumefaction  is  evident  nbitvn  the 
patella,  the  needle  may  l»e  carried  fiitm  above  downward,  behind  this 
bone.  After  the  excess  of  fluid  is  withdrawn  a  fair  degree  of  compres- 
sion should  l>e  exerci-sed  by  enveloping  rhi*  joint  with  borated  cotton, 
held  firmly  down  by  a  roller.  Passive  motion  of  the  joint  may  be  omitted 
for  as  long  as  four  weeks,  but  should  be  made  weekly  after  this. 

AVheu  an  acute  synovitis  of  the  knee  becomes  rapidly  suppurative, 
ffith  the  symptoms  of  Bepsis,  M'hlch  are  common  to  this  form  of  disease. 


DISEASES  OF  SPECIAL  JOIK'IX 


363 


eraciialinn  of  the  pus  and  irrigation  of  the  joint  are  indicateti.  The 
sam«  iuHtrumeut  la  to  be  employed,  and,  aft*?r  the  fluid  is  withdrawn, 
the  <;apsiile  is  di8U;nde<l  with  l-tn-40  rurholir  Hrid  (»r  l-t<>-10<>(Xl  Huliliiniiic 
solntton.  and  n^in  emptied.  This  ojx'nition  Hhoidd  Inj  ivpeated  until 
the  liquid  conies  out  clear.  Compression  should  be  applied  in  the  same 
manner  aa  before  given.  The  same  treatment  applies  in  chinoic  and  re- 
peated effusion  of  non-purulent  fluid  iu  the  joints  (see  pages  352,  3ij3). 

If  the  joint  riitills  with  pus,  and  the  syniptoius  of  i«»]i«is  are  not  re- 
lieved by  aspiration  and  irri^tion,  it  should  lie  ojioned  and  fn'e  dminn^* 
established.  It  is  safer  (omake  one  inciHionon  either  side  of  the  jiiitella, 
direiTtly  into  the  capsule,  introduee  the  rloaed  dressing- forceps  iind  bore 
through  the  ligament,  making  a  eounter-npening  on  the  lowtr  lateral 
aspects  of  the  joint.  It  is  only  necessary  to  incise  the  skin  where  it  is 
pushed  out  and  made  tense  by  the  ]ioint  of  the  forceps.  The  holi*  may 
be  enlnrgetl  by  aepamttng  thn  blades  of  the  instrument.  A  diuinage-tulm 
should  \n:  cuuglit  in  the  grnsp  of  tlit*  fotft'ps  tM-foi-*^  it  is  withdrawn,  iinil 
pulled  through  the  jtiint  as  (he  instrument  is  remmed.  The  irrigation 
may  "be  constant  or  inteirupled,  according  to  the  severity  of  the  syrap- 
toras.     A  method  of  (•4Uitlniioas  irngati<m  is  showu  on  [wige  119. 

The  danger  of  anchylosis  after  acute  sjTiorlris  of  the  knee-joint,  last- 
ing not  longer  than  from  one  to  six  weeks,  is  slight.  It  ia  always  gi-eat 
after  suppuratii>e  sjiiovitis  and  arthritis,  and  in  oHeo-arthrUis  is  almost 
inevitable. 

Pestnirtive  fisteonrthritis  of  the  knee-joint  may  coramence  us  a  syno- 
vitis, either  traumatir  or  idio|)arhic,  or  it  may  b^in  as  an  ostitis,  in  or 
near  the  epijihysis  of  the  tibia  or  femur,  the  joint  being  secondarily  in- 
volved. The  latter  is  by  far  the  more  frequent  source  of  chnmic  knee- 
joint  disease. 

Stfrnptoms. — Pain  is  not,  as  a  rule,  a  prominent  symptom  of  ostitis 
near  the  knee,  and,  when  the  joint  has  become  involved  and  the  carti- 
lages ertxled,  iu  many  instances  the  degree  of  pain  felt  is  far  frtmi  being 
proportionate  to  the  gnivity  and  extent  {if  the  destructive  process.  In 
exct'ptional  cases  pain  may  I>q  excessive,  and  may  be  felt  in  ibi?  hip  lus 
well  as  the  knee,  or  may  be  referred  entirely  to  the  acetabulum.  As  the 
disease  progresses  the  swelling  increases,  and  is  due  not  only  to  effusion 
into  the  capsule,  but  also  to  thickening  uf  the  ligaments,  and,  to  a  certain 
extent,  to  changes  in  the  ends  of  one  or  both  bones  which  enter  into  the 
fomiation  of  this  arlifulation.  Ij:iter  the  ligaments  give  wjiy.  and  dislo- 
cati(m  of  the  tibia  backward,  with  slight  outward  rotation,  occurs  tsub- 
luxntjon).  In  the  earlier  stages  of  the  ostitis  certain  constitutional 
symptoms  appear,  and  remain  throughout  the  course  of  the  disease. 
Septic  fever  is  pi-esent  in  a  varying  degree,  and  with  it  impairment  of 
function  in  the  digestive  apparatus. 

2V*!f/^mf«/.— Whenever  destructive  ostitis,  with  arthritis,  at  the  knee 
exists,  the  loss  of  function  of  the  joint  is  almost  inevitable.  In  fact,  an 
effort  to  preaexve  motion  in  such  a  joint  is  of  doubtful  propriety,  sinr-e 
the  disease  is  apt  to  Iw  exaggerated  if  completfj  fixation  is  not  secunni 
and  maintained.    If  an  opifuing  is  not  made  into  the  capsule  It  ultimately 
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ruptures,  and  a  sinus  gives  exit  to  tlie  products  of  inflammation.  Opera- 
tive interference  is  usually  indirated  as  soon  as  ei-osion  of  the  articular 
siirfoceH  can  be  madn  tiut,  ur  us  .soou  ua  the  symptoms  jMtnt  to  the  com- 
munioatiuu  of  a  focus  of  ostitis  with  the  cavity  of  the  joint.  The  recog- 
nized methods  of  pn>cedurB  may  be  given  as  follows :  (1)  Fixation  of 
tlie  jiiiiit  without  ilniini)^'! ;  (S)  tixuiiuu  with  draiiia^ ;  (3)  0})eniDg  into 
the  joint,  with  removal  of  the  diBensed  tisanes — exsection  or  gouf^ng. 

The  tirst  methtKl  is  of  the  most  conservative  character,  and  is  only 
justifiable  in  the  milder  class  of  crises,  where  ])ain  is  not  severe,  and 
where  sepsis  is  practically  aljsent.  If  the  leg  can  be  brought  into  the 
Btr^ght  position  it  should  be  envelo{)ed  in  a  plaster-of-Paritt  cast,  and 
allowed  to  remain  motiimlcfls  for  six  or  twelve  weeks,  if  no  ni^nt 
symptoms  appear.  The  dressing  should  then  be  removed  for  Ins^iec- 
tittn,  and  reapplied.  This  may  be  continued  until  a  cure  results,  with 
anchyh)ai8. 

If,  on  account  of  subluxation,  the  straight  position  can  not  be  secured. 
extension  in  two  direcdoos  (Fig.  3tJ9)  should  be  practiced  until  the  sub- 
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luxation  is  reduced,  or  until  it  is  demonstrated  that  this  can  not  be  done 
withont  operation. 

When  the  condition  of  the  joint  demands  drainage  the  same  method 
of  lixutiQU  may  Iw  ])ructiceJ,  adding  only  one  or  more  windows  for  out- 
lets to  the  dniinnge-tnbcs. 

Operative  invai^ion  of  the  joint  may  consist  either  of  removal  of  the 
ends  of  the  bones  by  the  saw  or  gouge.  The  former  is  the  prefer- 
)le  operation,  and  is  uow  no  longer  the  fonnidable  and  complicated 
Inethod  of  a  few  years  back.  Carefully  and  properly  pei-formed,  it  is, 
in  my  o])ininii,  to  be  runkt'd  with  tbe  conservative  (jperations  at  the 
knee,  and  is  entitled  to  a  consideration  in  the  earliest  stages  of  osteo- 
arthritis. 

DiseaaeH  of  ike  Anklt' Joint — The  patholojjy,  causes,  and  symptoms 
of  disease  at  the  ankle  do  not  diifer  from  those  at  the  arricnlation  just 
considered. 

Synovitis  is  oftener  traumatic  than  idiopathic.  The  exposed  position 
of  this  articulation,  which  is  called  upon  not  only  to  sustain  the  entire 
body-weipht.  but  is  also  fn?quently  subjected  to  great  lateral  strain,  ren- 
dera  it  exceedingly  liable  to  injury. 
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The  symptoms  of  a<?tite  rranmntic  synovitis  at  the  ankle  are  nstially 
not  obscure.  Swelling,  pain,  and  heat,  following  prolonged  or  violent 
exertion,  a  twist,  sprain,  or  other  iujury,  bear  strong  evidence  of  iudum- 
mation  within  ttie  joint. 

The  injtiry  most  difficult  to  differentiate  from  intra-artipnlnr  Kynoviti.s 
and  one  which  frequently  com])lictttes  synovitis  here,  Is  inflammation  of 
the  sheaths  of  the  tendons  which  jilay  ai-ound  the  joint.  The  evidence 
of  Ihecitix  is  pain  in  the  track  of  the  Umdon,  either  elicited  by  direct 
pressure  or  by  placing  the  fdot  shiwly  in  a  ix>siti(m  wliich  will  niiis*.'  tho 
greatest  tension  of  the  tendons,  and  then  requiiing  the  patient  to  move 
the  foot  in  various  directions  which  are  resisted  by  the  operator.  To 
test  (he  peronei  muscles,  cairy  tlie  foot  well  inward,  hold  it  tiniily,  and 
uhk  the  jtatient  to  turn  the  foot  uut.  Thecitls  iu  the  truck  <if  these 
tendons  will  arrest  the  effort  at  nbdtiction  and  imtwanl  rotation.  The 
reverse  of  this  manceuvre  ^rill  serve  to  demonstrate  a  similar  condition  in 
the  flexors  and  iut^^rnal  rotators. 

Idiopaikif  synoritiK  of  the  ankle-joint  is  less  painful  and  comes  on 
slowly.  Synovitis  from  exposure  to  cold»  gont,  or  rheumatism  is  fre- 
quently symmetrical,  attacking  either  both  ankles  at  the  same  time,  or 
lirst  one  and  then  the  other.  Trauiuatic  synovitis,  on  the  other  hand,  is 
almost  always  unilateral. 

The  proffunms  of  simple  synovitis  of  the  ankle,  whnn  pn>per,  vigor- 
ous, and  prompt  treatment  is  instituted,  is  in  general  favorable.  If  left 
alone  it  frequently  ends  in  anchylosis  or  destructive  osteo-arlhrilis. 

TV^atmenL — Acute  synovitis,  whether  of  traumatic  or  idi<.>pathic  ori- 
gin, demands  rest,  with  an  elevate<l  p*isition  of  the  foot.  Simple  cases 
will  require  no  more  than  this,  with  hot  or  cold  applications,  or  lead-and- 
opium  wash,  applie<l  by  soft  cloths  laid  loosely  around  the  ankle,  or 
blotling-pajMir  kept  wet  with  viuegar.  The  employment  of  rumpression 
will  de]>end  up(m  the  sense  of  relief  it  may  give  the  palifut.  AlMorbent 
cxitton  or  soft  sponges  may  Ije  used,  applied  carefully  with  a  tlnnnel  or 
muslin  roller. 

Aspiration  of  the  joint  to  relieve  extreme  tension  from  effusion  ap- 
plies here  as  in  other  articulations.  The  needle  should  be  entei-ed  in 
front,  between  the  anterior  margin  of  the  external  malleolus  and  the  con- 
tiguous .•surface  of  the  tibia,  away  from  the  vessels  and  nerves  which  are 
opposite  the  middle  of  the  joint. 

In  subacute  or  chronic  synovitis,  compression  is  always  indicated,  and 
will  often  cause  ab>torption  of  the  excessive  effusion  in  the  joint.  It  fs 
especially  demanded  after  aspiration,  to  give  support  to  the  parts,  and 
to  prevent  a  further  effusion. 

Extension  is  indicated  when  its  employment  gives  relief  from  pain, 
which  rest  and  tixation  without  extension  do  not  afford.  Fi.\ation  with 
liquid  glass  or  jilasterof  l*aris  secures  rest  to  the  joint  in  most  cases,  and 
permits  of  locomotion  on  crutches. 

Arthritis  of  the  ankle  is  often  due  to  OBtUis  of  the  tibia  or  the 
astragalus. 

The  symptoms  are  those  of  ostitis,  elsewhere  ^ven,  and  the  diagnosis 
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and  proffrMsis  do  not  diiTer  mat^^rinlly  from  ainiilar  iBtuons  Id  otber 
artit^nlftlions. 

When  rtst-eo-arthritis  is  evident^  operative  interferenr*  is  indirated,  for 
tile  rea.sons  that  (1)  early  incision,  by  pii-ing  discharge  to  the  contents  of 
the  capsule,  retards  or  arrests  the  destructive  process ;  (2)  the  c-amn)<->n 
exfierienci!  uf  surgeims  is  that  the  invasion  of  this  joint  is  pmctically 
without  (lanf^(*r  tfl  tli«  patient's  Hfe. 

Oomplete  exsection  of  the  articular  ends  of  the  tibia  and  fibula,  and 
of  the  upppr  half  of  the  astm^Lrahis,  is  rarely  called  for.  An  incision 
upim  lli(^  side  wliirfi,  from  tlie  Hyniptiims  piiesi^nt^,  will  give  iho  Im>si 
access  to  the  diseased  hone,  and  the  free  use  of  Volkmann's  spoon  or  the 
8caIlo]»ed  gouge  (page  38)  in  removing  the  dead  tissues,  will  usually 
sutiice.  A  counler-niH»ning  slioulU.  be  made,  so  that  thon)ugh  dmiua^ 
by  means  of  the  rubber  tube  may  be  maintained.  The  foot  should  be 
kepi  at  rest,  and  the  [h'llient  diivctetl  to  go  on  crutcluw  until  seveml 
montlis  after  llio  discharge  1ms  ceaseci,  and  the  sinus  closed.  The  oper- 
ation of  gxiD^ng  is  more  successful  in  usteo-arthritls  at  the  ankle  than 
in  any  oclier  arrif'ulatinn.  t!iunpiele  exsection  is  only  adminaible  when 
the  dttstructinn  is  very  extensive. 

Synovitis  and  osteo-arthritis  of  the  arricalations  of  the  tarsus  and 
metatarsus  are  treated  upon  the  same  general  principles  as  just  given  fur 
the  ankle. 

The  i^houlder-Jolnt: — Synovitis  of  the  shoulder  is  usually  general; 
in  i-are  instJtnces  it  may  }>o  local.  Il  may  alfect  the  general  synitvial 
surface  of  the  capsule,  be  relircted  into  the  synovial  sheath  of  the  long 
bead  of  the  biceps,  the  bursa  under  the  tendon  of  the  sut>scapulari3,  or 
that  beneath  the  infra-spin atus,  or  in  rare  instances,  especially  in  the 
earlier  stages,  one  or  more  of  these  bursffi  may  be  inflamed,  while  the 
joint  is  not  invaded.  The  bur-sa  between  the  deltoid  and  the  cnjisule 
may  alsci  be  the  sesit  of  bursitis,  although  thw  sac  does  not  rommunicute 
with  llie  jnint.  The  diagnosis  of  intlanimation  in  one  or  mure  of  the 
bm-stf  abiiut  the  shoulder  may  be  delermiued  as  follows:  1.  Direct  digi- 
tal ])ressure  U{kui  any  single  buraa  will  iudieale  the  sensibility  of  the 
jMirt.  2.  Kxtend  the  forearm  fully,  gnisp  the  hand  and  elbow  nf  the 
patient,  and,  while  the  liead  <>i  the  humerus  is  pulled  away  fmm  the 
(glenoid  cavity,  direct  the  patient  to  make  strong  flexion,  which  the 
operator  firmly  resists.  If  inflamiuntion  <if  the  sheath  of  the  long  head 
of  the  biceps  exists,  i>ain  will  be  experieucetl  in  the  antericir  and  outer 
]iortinn  of  the  joint  as  this  tendon  is  made  tense.  8.  When  the  bursa 
under  the  infraspinatus  is  intlamed.  if  the  arm  is  rotated  inward,  and 
held  in  this  position,  pain  will  be  felt  when  the  tendon  of  thus  muscle 
b  mndo  to  pre».'<  strongly  on  the  bursa,  in  any  effort  at  outwai-d  rotation. 

An  opposite  mancBuvre  uill  serve  as  a  test  for  the  bursa  l>euealh  the 
tendon  of  the  subscapularis.  In  ffeneral  synovitis  each  of  those  move- 
ments will  be  pn«luctive  of  ]>ain,  and  the  differentiation  is  chiefly  Iwtween 
neuralgia  and  muscular  rheumatism.  In  twurtihjia  the  j)ain  is  of  the 
IHM^uIiur  neiimlgic  ty]M\  It  is  nin'ly  cimstant,  the  exjuxirbatiim  appear- 
ing at  inU^rvals  of  comparative  reguhuiiy,  and  extending  in  the  recog* 
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Dized  course  of  the  nerves.  Mution  is  m*t  puiiifiil  in  the  degive  which 
cliaracterizes  either  synovitis  or  rhonmatism,  and,  if  persist^rd  in,  tlte  wnse 
of  |jain  may  encirtty  disappear.  Preasure  uptm  the  nen'es,  which  lend 
to  and  Imyond  the  articiilatinii,  will  at  times  cause  pain  similar  to  those 
felt  in  nfuniljtria  of  the  joint.  Swt'lling  is  not  a  feature  of  a  neurosis. 
Id  rheumatism  of  the  muscles  ahoiit  the  joint  the  pain  is  superficial,  and 
may  be  eliciteil  by  diktat  pressure  ni>i>n  the  substnucf  of  the  niuscles. 
In  rheumatism  rwlness  is  more  apt  to  be  present,  and  the  area  of  swell- 
ing extend."*  farther  than  in  synovitis. 

The  treatment  of  synovitis  is  the  same  at  all  joints.  Artificial  extea- 
sion  is  rarely  needed,  since  the  weight  of  the  extremity  is  sufficient. 

Aspiration  is  n  .safe  and  efficient  means  of  relief  from  pain,  and  is 
indicated  when  there  is  marlted  cai^sular  tension.  The  needle  should  Ifce 
entered  throuj,'H  the  center  of  the  joint  in  front.  Fixation  of  the  joint 
by  a  shoulder-cap  of  felt,  cartl-board,  or  leather,  should  be  securet!  im- 
nitHliately  after  aspiration  (page  2i)7).  When  ready  forap]>licaliou,  lay 
upon  tht^  surface  of  the  bounl  which  Ls  to  be  nearest  the  skin  a  layer 
of  alisorbent  cotton,  which  ahnll  be  wide  enough  to  extend  entirely 
around  rlie  arm  and  over  the  shoulder,  place  it  in  position,  and  se- 
cure snugly  by  a  figure-of-8  bandage  around  the  arm  and  shoulder  (see 
Pig.  17). 

Acute  suppurative  synovitis  demands  an  immediate  evacuation  of  the 
purulent  contents  of  the  capsule  by  means  of  the  aspii-ator.  and,  if  the 
joint  retiUs  rapidly,  and  the  pain  and  temi^erature  continue  or  are  exag- 
gerated, it  shimld  \hi  o|)ened  and  thowuighly  cleansed  and  drained.  The 
incision  is  the  same  iv*  for  excision  of  (lie  head  of  the  humerus,  namely, 
from  the  anterior  internal  tip  of  the  acromion,  parallel  with  the  fibers  of 
the  deltoid  along  the  anterior  mai-gin  of  the  great  external  tuberosity. 
The  capsule  is  opened  external  to  the  long  head  of  the  biceps,  and,  whiie 
traction  is  lirmly  made  ujxm  the  edges,  the  cavity  may  be  thoroughly 
exphired  and  rleansfnl.  It  is  of  vital  iui]Kirlance  that  in  this,  as  in  every 
cavity  which  is  the  seat  of  purulent  inllnmmation,  drainage  should,  when 
possible,  be  established  from  that  portion  of  the  wound  which  is  most 
dependent.  As  the  patient  rests  In  ImkI  the  |>o«terior  and  outer  part  of 
the  capsule  is  lowest.  A  dnll-i>ointed  drt^ssing-forceps  shonid  Ijc  car- 
ried into  the  capsule  through  the  anterior  incision  and  bored  through 
the  inferior  posterior  wall  and  all  the  tissues  to  the  skin,  and  when  this 
is  pushed  ahead  of  the  insti-ument  an  incision  should  be  made  to  allow 
the  escape  of  the  instrument.  The  wouml  is  stretclied  by  opening  the 
jaws  of  the  instrument,  and  a  rubber  tube  pulled  into  place  as  the  in- 
siniment  is  wiihdmwn.  In  osieo-itrUtn'Hs  of  the  ahonlder-joint  exsection 
is  demanded. 

T/ie  Elbow-Joint. — Synovitis  of  this  articulation  need  not  be  sepa- 
rately considei^.  The  same  general  principles  of  dingn4>sis  and  tn?at- 
ment  apjdy  here  as  in  other  joints.  Destructive  osteoarthritis  demauds 
gouging  (»r  ftxsection.    The  operation  will  be  given  hereafter. 

Th*-  Wrinl-Jniiif.  —\x\^nmma\hn\  of  the  synovial  membranes  of  the 
wrist  or  in  the  imiuediale  neigblmrUo(Ml  of  this  joint  is  of  frequent  occur- 
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rence.  It  is  usually  trauTiiatIc  in  ori^n,  occasionally  idiopaihic.  Tl 
attack  tbe  synovial  sac  between  the  ulna  and  radius ;  that  between  the 
radius  and  the  lihro-cartilage  and  ihf  first  (yirpal  row ;  the  geneml  sjtio- 
vial  sac  between  the  first  and  second  mws  and  the  metncjirpns ;  or  that 
l>ft\veen  (he  base  of  the  first  metacarpal  bone  and  the  trapezius  ( Fip.  HIMh. 
InllamDiatiun  of  the  shenths  of  the  teudona  ou  the  dorsum  of  the  carpus 
or  on  the  palmar  surface  may  also  cnmplirate  n  carpa]  synovitis,  or  exist 
alone.  The  cnntiffuity  of  these  various  struetures  renders  a  positive  diag- 
nosis  of  great  difficulty.  If,  when  the  bones  of  the  forejirm  are  (jrasjied 
near  their  center  and  x>resst^d  together,  sharp  pain  is  elicited  at  the  wrist, 
synovitis  of  the  radio-carpal  sac  is 
indicateil.  When  the  swelling  is 
well  defined  at  the  edgi;  of  the  ar- 
ticular end  of  the  radius,  extends 
across  the  wrists  and  is  limited  to 
the  situation  of  the  fii-at  row  of  the 
carpus,  the  radio-carpal  snc  is  prol>- 
ably  alone  involved.  When  the 
several  capsules  are  involved  the 
swelling  is  general.  In  tkecUis 
the  ]iain  is  wuiK-rficiiil,  and  usual- 
ly extc-nilH  for  wjnie  distanw;  alon;; 
the  tendons  alwve  and  below  the 
joint.  Contiuction  of  the  mus- 
cles, the  tendons  of  which  are  in- 
volved, will  point  to  the  location  of 
the  intlaminaficm.  DifTereutialiou 
of  synovitis  from  Colles's  fracture 

will  depend  ujMjn  a  study  of  the  symptxtms  of  this  lesion  already  given. 
Oateo-arthritis  in  its  earlier  stiiges  la  compai-a lively  a  jwluless  pi-ocess, 
and  even  after  the  capsnle  is  invadtsl  is  rarely  as  [minful  as  au  acute 
synovitis. 

Trfat-ment. — Synovitis  of  the  wrist  does  not  demand  separate  con- 
sideration. Destructive  osteoarthritis  requires  gouging  or  evseciion. 
Synontis  of  the  nieiacai-i)aJ  or  iuterphalangeal  joints  should  be  treated 
ou  general  principles  of  rest  and  fixation. 


F)«.  aSOi— <Aft«r  Oiv-) 


EXSEOTIOKS   OP  TUB  Joi.fTS. 

The  Hip — Sayre's  Operation. — Place  the  patient  on  the  sound  side ; 
carry  the  point  of  a  strong  scalpel  i^erpendicularly  down  to  the  bone 
exactly  half-way  between  the  anterior-superior  spine  of  the  ilinm  and 
the  tip  of  the  triM^hsinter  major;*  cut  along  the  neck  of  the  femnr, 
kee]Mng  the  kuile  linuly  iu  nnntuct  wiib  the  buue,  carrying  the  in- 


•  The  rutrvitiitjr  ahguM  be  belt!  parallel  with  tlie  uU  of  tijo  p»[>ints  nitli  the  fool  Dormallj 
rotated  outwunl. 
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cuion  midway  between  the  centpr  and  posterior  aspect  of  the  trochan- 
ter, and  then  cnnin;;  it  sliishtly  forwanl  as  it  passes  about  an  inch 
Iwlow  the  tu!>erosity  (Fig.  301).  Through  this  incision,  which  divides 
the  cai^nle  and  lhiekt;nL>d  pi.Tio^t^'iini,  insiirt  the  eievutur  :tnd  lift  the 
jwriosleal  investment  from  the  diseoAed  !>one.  When  the  trocbiuitcrs  are 
involved,  the  tendons,  inserted  into  these  eminences  and  into  the  digital 

fossa  just  abt»ve  the  great  tubtjrosity,  nsn- 
aU3'  reqnire  to  be  detached  with  the  knife, 
the  point  of  which,  in  order  to  avoid  wound- 
ing any  vessels,  should  be  kept  in  close  con- 
tact with  the  bone.  As  soon  as  the  i)erios- 
tenm  is  fre^dy  ndscd,  the  Nme  sliould  be 
dividedf  preferably  wiih  the  exsector  (Fig. 
79),  and  the  upi>er  fragment  lifted  out 
(  \  with  the  elevator.  If  the  exsector  is  not 
nsed,  the  chain-  or  key-hole  caw  or  catting- 
,  forceps  may  be  employed.    The  sawu  sur- 

S       '       /7\^-\V  1»       '**^®  sh<iuld  be  carefully  inspected  in  order 
^      "^    1   ^A/     >B        to  see  if  the  disea,se  extends  farther  down 

the  bone,  necessitating  a  .swond  division. 
The  acotabulum  shonld  next  be  examinedt 
thoroiigrhly   scraped    with   a    Volkmanu*3 
\  spocm,  iind  alldwid  tifisne  ifmoved.    Hit'm- 

orrhage  is  usually  insignificant,  and,  if 
occnrring,  should  be  arrested  as  the  oper- 
ation progresses.  The  wound  should  be 
thoroughly  irrigated  with  l-to-3000  subll- 
mato,  all  shi-eds  of  tissue  and  particles  of 
bone  removed,  and  the  entire  cavity  filled 
with  sublimate  gauze,  well  packed  In,  and 
held  in  place  by  a  thigh  and  pelvic  spica. 
Fio.  Ml.  The  patient  should  now  be  put  to  bed  with 

an  extension  apparatus  a]iplie<l  as  given 
for  the  early  treatment  of  hip-disease.  Rnnd-bags  may  lie  laid  along 
the  leg  to  hold  the  foot  in  the  proi>er  degi-ee  of  outwar*!  rotation,  or  a 
8]dint.  may  Iw  used.  Tlie  long  splint  from  the  axilla  to  the  lieel  is  oft«n 
required  to  prevent  a  child  from  sitting  upright  in  bed.  Tho  fii-st  dress- 
ing is  changed  usually  about  one  week  after  the  operation,  and  once 
or  twice  a  week  thereafter.  After  four  or  five  weeks  the  comhination, 
method  should  be  employed,  and  the  case  treated  as  in  the  first  stage. 
Prof.  Sayre  prefers,  and  fretpifiilly  employs,  the  wire  brcL-chcs  for  the 
first  few  wiu'ks  after  the  opcmtioii,  This  instrument  can  not  always 
be  obtained,  and  the  extension  in  bed  has  proved  perfectly  satlsfac- 
tory. 

In  a  WTtain  pn)portion  of  eases  the  disease  is  not  aiTcsted  by  the  first 
operation,  and  a  second  is  reqnired. 

The  outline  of  tbe  ports  involved  in  this  operation  is  well  shown  in 
Pig.  892. 

24 
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Fm.  nit.—],  UmuDontuin  tern,  8,  Cxivmol 
obiurMnr  nuiKl«  luid  obtaratur  vcwoU. 
S,  ClnmniflrK  ve6»el»,  4,  Cmynificd  tOTi- 
4MH1  uf  fmtxi*  (Did  iliuoiu.    {Altur  Braun«.) 


Operaiio7i.—Sb&ve  the  parrs  rlior- 
oiigtily,  inchidin;;  portions  of  the 
thigh  and  leg,  ten  inclies  iiljove  and 
bi»Iow  the  articulation  and  wash  with 
soap  and  bruoh,  then  ether,  and  last- 
ly 1-1000  sublimate  solution.  £le- 
vat*;  the  fo*)t  in  order  ti»  empty  the 
extremity  of  bltKxl,  and  after  a  min- 
ute or  two  apply  the  rubber  tul>e 
Iduruiqnet  at  the  middle  uX  the  thigh. 
With  the  leg  straightened  oat>  or 
slightly  flexed  (I'^g.  :1V)3>,  nn  incision 
is  made  acri-iss  the  center  of  the  pa- 
tella  and  down  on  each  side  until  the 
level  r)f  the  jwsterior  surfafTt*  at  the 
tibia  is  n'linlied.  These  points  mast 
be  low  in  order  to  secure  free  drain- 
age. The  skin-Haps  or  cuffs  are  now 
dtsstH^ted  and  rolled  up  until  the  ui>- 
per  one  is  turne<l  back  from  two  to 
tht-ee  inches,  the  lower  alw)nt  on©  and 
a  half  inch,  As  the  flaps  ai-e  held 
well  away  by  assistants,  the  opemtor 
cuts  down  U>  the  femur  thmuixii  the 
tissues,  parallel  with  the  attached  edg»'  of  the  reflected  ui)i>er  Uaj>,  lift- 
ing everything  from  the  anterior  a.spect 
of  the  femur  and  its  condyles  together 
with  the  patella,  the  attached  fringes, 
ligamentiim  jiatelht!  and  coronary  liga- 
ments—thus clearing  in  one  mass  all  the 
tissues  which  envehip  the  anterior  three- 
fourths  of  rhe  joint. 

By  sharply  l>ending  the  knee  the  cni- 
pial  lignnimts  are  exposed  and  divided, 
the  latci-al  ligaments  cut  away,  and  the  /■■'^ 
dlsarticuladoa  effected.  In  stripping 
the  atlachtnents  of  the  liganientnin  poa- 
ticnm  AVinsluwii  fixmi  the  tibia  and  fe- 
mur, the  operator  should  closely  hug 
the  bone  and  thus  avoid  wnuiiding  the 
vessels.  This  dissection  sliould  extend 
about  three-fourths  of  an  inch  below  the 
level  of  the  tibia  and  one  and  a  half 
inch  above  tha  lowest  surface  of  the 
cuudyles.  Deteiinlniug  now  the  amount 
of  Inme  necessai-j'  lo  be  ivmoved,  ii  cloth 
retractor  is  ajiplied  so  as  to  protect  the 
soft  parts  from  bone  detritus  or  injury,  Vn.  sts. 
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faces.  Shonkl  the  section  expose  a  focns  of  disease  which  dips  duirn 
into  the  bone,  tliis  should,  bo  cleared  out  with  a  scoop  or  Volkmnnn\s 
spoon,  and  finally  moppwi  with  a  strong?  birhloride  solution  (1  to  flfMt). 
It  is  im]>ortimt,  and  esprriallj'  in  chil<Iren  and  youug  adults,  that  the 
section  should  not  involve  the  epiphj-seal  lines. 

The  section  through  the  end  of  the  lemni'  should  now  l>e  made  (Fip. 
394).  It  follows  that  if  the  limb  Is  to  be  stxaight  iu  the  ]K>»itiou  of 
anchylosis,  the  sawed  surfaces  of  the  two  bones 
must  be  jwrnllel,  I  have  found  it  of  great  value  to 
employ  this  method.  By  puUini?  ou  the  foot  the 
limb  Is  fully  straightened,  und  the  articular  sur- 
face of  the  femur  separated  from  tho  saweti  surface 
of  the  tibia,  If  the  operator  will  now  start  the  saw 
into  the  femur,  sighting  by  the  flat  face  of  the 
tibia,  the  luscrument  will  cut  directly  pninllel  with 
this.  If  by  erixir  the  sectiim  of  the  tibia  has  Iu'eu 
slightly  oblique,  that  of  the  femur  will  have  a  like 
obliquity,  nnd  therefore  the  bones  will  lit  snugly 
with  the  extremity  strnlght. 

The  next  ste]>  is  to  dissect  away  with  forceps 
and  cuned  blunt  scissors  all  the  diseased  capsule. 
This  should  be  done  thoroughly,  and  even  the 
bur»a3  that  communicate  with  the  joint  should  be 
cjeaned  out.  If  care  is  not  taken,  a  jwrtion  of  the 
sac  whiirh  extends  up  Imm^ath  the  qiiiidi'ici'ps  ten- 
don will  not  be  removed.  All  bhN'ding  points 
should  be  tied  with  catgut  and  all  hsemorrhage 
8topf)e<l.  The  bones  are  now  brought  in  exact  ap- 
position, and  while  so  held  the  steel  drills  (Fig. 
S95)  are  introduced.     I  usually  carry  two  of  these 


Fio.  8*9. 


in  from  Ifelow  upward,  passing  them  through  the 

skin  aliont  two  inches  below  the  sawn  surface  of 

the   tibia  and   directing   them    obliquely   through 

the  tibia  into   the  femur.     When  the  end  of  the 

drill   has  reached   the  compact  substance  of   the 

femur,  it  is  stopped,  The  handle  unshipped,  and  the 

drill  left  in  position.    Thi-ee  are  used,  one  on  either 

side  from  below,  and  one  directly  down  the  median 

line  from  above,  entering  the  femur  and  passing 

into  the  tibia  (Fig.  397). 

As  the  leg  is  now  held  steady  the  edges  of  the  wound  in  the  skin  are 

sewed  togeilier  with  catgut,  and  two  short  l>r»ne  drains  ins4'rted  at  the 

inferior  angle.    I  no  longer  use  rubber  drains,  having  had  considerable 


Wytih'B  Orilb,  with  »A. 
ju»ul>l«  lundla,  flv  &x- 
uuin  of  the  bnmc*  in 
ktiM-Jniiit  AlKCtlon. 
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trouble  with  th&  sinnaes  that  persist  after  their  remoral.  If  the  absorb- 
able bone  drain  is  not  a[  baud,  twists  of  cal^tt  will  sufBce.  The  uuited 
lips  of  the  wound  are  dusted 
with  iodoform,  a  naiTow  strip  of 
aseptic  pwitective,  split  so  as  to 
fit  over  and  not  obstruct  the 
drainnge-tul^s,  lies  over  the  sut- 
ures, and  over  this  a  b'jtcht  layer 
of  iodofonn  g:iuz«  and  then  snc- 
cf*,ssive  layers  of  sublimate  >rauze, 
until  tlie  whole  limb  from  the 
ankle  to  the  hip  is  invested  to 
the  thirkness  nf  about  two  inch- 
es. One  thickness  of  absorbont 
cotton  is  now  a]>pUed,  and  on  the 
top  of  this  successive  layers  of 
^eneerins  or  thin  wooden  splints 
applied  umlor  firm  com- 
pression of  a  roller.  Over  nil, 
one  layer  of  starched  criufillae 
l>anda^  is  placed.  Thi-s  dress- 
ing is  allowed  to  remain  on  for 
froni  two  to  three  weeks,  and 
when  changeii  at  this  time  the 
drills  are  pulled  out. 

The  roller  should  be  firmly 
drawn,  so  that  a  considerable 
pressure  may  be  exercised  upon 
the  ]x»rr,  to  prevent  wtxinir.  The 
elasticity  of  thi'  cotton  distrib- 
utes the  pre-ssure  equally,  and 
controls  hH-monhsij^  wiilutut 
causing  di»comfurr.  It  is  the 
practice  of  some  8ur{Q:eons  not  to  apply  a  single  ligature  in  this  opera- 
tion, but  to  rely  wholly  upon  compression  for  the  control  of  bleeding. 
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tia.  SEt?.— Showlitf  Axrtini)  of  bonM  tnr  the  drill*. 
WouDd  ckiMd  wtU)  coXscM  ■HtiirM.  E.  AliM>rb«bl« 
boaiMlaln  «f  otw  aUdt.    b,  HiAtioD  tlriiU. 
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It  is  better  to  search  for  and  tie  the  larger  vessels  which  may  have 
been  divided.  As  in  all  the  antiseptic  o}>eratioDs,  the  indfoirions  for  a 
change  of  drHKsiiijf  are  hfi-nmrrhage,  high  tHmperatuivs,  :tnd  deonujMH 
Hitioa  of  the  discliiiTKe  Ijcynnd  the  zone  of  asepsis.  Wlien  the  wound 
is  divsaed,  careful  antisepsis  should  be  practiced.  Recovery,  with  an- 
chylosis in  the  straight  position,  is  the  result.  No  effoi-t  at  passive 
million  shciuld  be  enteitained.  Thi»  operation  has  met  wiili  remarkable 
success  within  Inle  years.  The  drills  are  preferable  to  nails  in  fixation. 
Tliey  ai-e  carried  into  position  by  steady  pressure  on  the  handle,  with 
a  slight  half  rotary  nu'vement.  "When  they  can  not  be  obtained,  the 
parts  may  be  hehl  in  apiMJsiticm  by  wiring  the  bones  together  and  ap- 
plying an  interrupted  p!aster-of -Paris  dressing,  as  shown  in  Fig.  3D7  a. 

The  Ankh'- Joint .—Yai  the  coini>lete  exsection  of  the  articnhir  ends 
of  the  tibia  and  fibula  and  the  asrragjdns,  proceed  as  follows:  Commence 
an  incision  on  the  internal  surface  of  the  tibia,  about  t^vo  inches  above 


•f-€-^ 


Fis.sm. 
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the  tip  of  the  inner  malleolus,  and  can-y  it  directly  down  to  this  point, 
and  thence  directly  forward,  from  one  inch  to  one  inch  and  a  half  along 
the  tai'sus,  in  the  direction  of  the  metatarsal  bone  of  the  gi-eat  toe  (Pig. 
3U8).  A  like  L-shaped  incision  is  made  upon  the  fibular  side  of  the  joint 
(Pig.  31)0).    Tliese  incisions  divide  all  the  tissues  down  to  the  bone.    With 


fto.  4O0.— Volkownn'a  anioHnr  (pliiit 


the  Sayre  elevator  lift  the  p^rio^toum,  wllli  its  attachments  t^*  the  super- 
jacent soft  tissues  undisturl>ed,  from  the  diseased  portions  of  bone.  Eac- 
jHtse  the  onter  malleolus  and  tibula  as  hijjh  as  it  is  deemed  necessaiy  to 
remove  this  l.'one.  and  divide  it  with  the  exseetor  (or  chisel).  As  soon  as 
the  |>iece  \a  removed  the  juiut  is  thoroughly  exiHised  to  view.     Now, 
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further  lift  the  periosteum  of  the  tibia  and  tarsus,  and,  hy  forcibly  bend- 
ing the  f<H)t  inward,  du»looat«  the  tibia  and  inner  mulleolus  outward. 
thpnigh  the  wimnd  cm  the  fibular  wide.  The  diseased  surfai:*'  may  \ie 
(juwu  off  with  an  ordinary  saw,  or  with  Ihe  exsector.  Tlie  section  through 
the  nslragaluB  may  be  made  with  a  gouge,  chisel,  or  a  key-hole  saw. 
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fixion  with  Bmnll  steel  drills,  carried  obliquely  fmm  above  downi 
entering;;  on  the  internnl  aspect  of  the  tibia  and  the  extermii  surface  of 
the  fibula,  ami  juissiiig  iutu  the  ustraf^luH  (in  the  same  manner  as  at  the 
Icnee).  The  wound  should  be  flom-il  with  ciitgut,  leaving  u  small  absorb- 
able bone  drninnuie  tube  to  pass  out  on  each  side.  An  antisi'pric  dress- 
ing is  now  applied,  and  the  foot  and  leg  placed  in  a  fraetuiv-b<^>x  and 
padded  to  hold  it  motionless. 

If  the  drills  are  not  employed,  the  ]>arts  should  l>e  held  in  apposition 
while  a  plaster -of -Paris  dressing  is  applietl,  which,  being  "set,^ 
is  fenestrated  on  both  sides  over  the  wounds,  in  the  same  manner 
as  shown  in  Fig.  3fi0.  Or  a  Volkmann's  splint  (Fig.  400)  may  be 
applied  to  the  anterior  oxlrcniity 
of  the  foot  and  leg,  and  the  parrs 
&ced  with  plaster  of  Paris,  or  sim- 
ple roller.  This  splint  may  l>e 
made  of  wchxI,  or  sheet-  or  hoop- 
iron^  properly  padded  with  anti- 
septic gauze.  A  useful  substitm.' 
may  be  made  from  several  pieces 
of  telef<raph-wire. 

If  the  bones  are  not  extensively 
involved,  a  single  L-shaped  incision     ^  12rSi£"!!S*JfUbt;''«:i  atou      " 
will  suffice  to  expose  the  joint,  and 

the  dead  bone  ran  be  ivmoved  with  the  gouge  or  Volkmann's  spoon,  and 
a  counter-ttiwniug  made  for  drainage.    This  operation  is  always  to  be 

preferred  at  the  ankle. 
^^^  When,  in  an  exsection  of  the  ankle,  the 

astragalus  is  ho  much  involved  that  its  re- 
moval is  necessary,  the  upjjer  .surface  of  the 
,^-*-<  OS  calcis  should  be  smoothed  off  with  the 

chisel  or  keyJmlc  saw,  and  brought  up  in 
ajtposition  with  the  plane  surface  of  the 
bones  of  the  leg.  Fig.  Ain  re])resents  a  foot 
after  recoxery  upon  which  I  did  this  opera- 
tion in  1885. 

The  S/ioulder- Joint— Exaection  of  the 

head  of  the  humerus  is  readily  pflfected  by 

a  single  srmight  incision,  about  five  inches 

in  length,  made  from  the  acromion  process 

,  diivcily  down  the  arm.  i>arallel   with  ami 

/  /  splitting  the  fibers  of  the  delmid  (Kig.  403). 

The  periosteum  should  be  carefully  lifted  as 
far  as  the  ostitis  extends,  and  the  Hoft  tis- 
sues about  the  capsule  raised  with  the  ele- 
vator. The  edges  of  the  wound  should  \ye 
held  wide  apart  by  blunt  retractors,  and  tUe 
tendons  of  insertion  of  the  supra  and  infm 
spinaius,  teres  minor,  and  subscapularis  di- 
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Fta.  4(4.— LotvitniliiuU  aKtion  tlirr>a:;h  tt  c  •tii^uMrr-j'^Tit, 
ahaviof  tbo  ivluUtni  of  th«  bOD»i,  liipuiW'nt.sontl  miiii- 
e\t*  inunedbUIr  Kbout  iIk  krttouUUon.  i,  Tbu  umo- 
l>r  1i«{iiiucBL  2|  Tnu  Mroouoa.  t,  Ejiiphyna.  (After 
BnHi&«.) 


rided  close  to  the  tulwrositit^s  with  the cuned  l>lunt  scisstirs.  The  sheath 
for  the  long  head  of  the  biceps  should  he  laid  open,  and  this  tendon  held 
riHide.  If  the  exsector  is  used,  the  bone  should  now  be  divided  at  the 
limit  of  the  diHease.     When  the  section  is  completed  a  stntng  hook 

Bhoiild  l*ti  fastened  Intt)  the 
end  of  the  npper  fmpment^ 
in  order  to  lift  it  nnd  facili- 
tate the  sepnration  of  the  soft 
tissues  on  the  inner  and  an* 
derHurfiice  fn)iu  the  hone  and 
capsule.  The  capanlar  Hga^ 
men!  should  be  trimmed  from 
the  m;irj;ln9  of  the  glenoid 
cavity  nnd  removed  with  the 
head  of  the  humerus.  All 
diseased  tissues  should  be 
dissected  out  with  the  cuiTe<i 
scissors,  and,  if  the  head  of 
the  scapula  is  involveil,  all 
disorgnnixetl  hone  shciuld  be 
scraped  away  with  the  spoon 
or  rtmpeiir.  If  the  exsector  can  not  he  had,  the  cuiwule  Hhonld  lie  di- 
vided and  the  head  of  the  bone  dislocated  upwnrd  thriMigh  the  wound. 
The  division  is  then  made  with  a  narrow  saw,  taking;  the  precaution  to 
protect  the  soft  parts  fi*oni  injnry.  ITpon  examining  the  wound  left 
after  this  operation,  it  will  he  seen  that  the  deepest  portion  is  behind  and 
to  the  outer  side  of  the  end  of  the  shaft.  Into  this  depression  carry  a 
closed  dressiuff-f orceins,  and  bore  through  ta  the  skin,  pointing  the  in- 
stmracnt  to  the  inferior  and  enter  asjwct  of  the  arm.  Divide  the  skin 
over  the  point  of  the  forceps,  dilate  the  opening  by  separation  of  the 
handles,  and  draw  a  drainage-lube  from  below  upward  through  the  hole. 
A  seci»nd  shorter  tube  should  make  its  exit  through  the  autei-ior  and 
lower  angle  of  the  wound  of  incision,  and  the  wound  closed  throughout 
with  catgut.  The  forearm  should  be  held  in  a  sling  or  fastened,  across 
the  abdomen.  The  application  of  Eaniarcirs  bandage,  and  the  rubber 
tubing  in  the  axilla  and  over  the  clavicle  and  st^ipulo,  renders  this  oper- 
ation practically  bloodless.  The  rate  of  mortality  is  exceedingly  low. 
With  cai-eful  antisepsis  it 
is  pmctically  without  dan- 
ger to  life.  A  second  oi>er- 
alton  for  the  removal  of 
dead  Inme  is  occasionally 
required. 

TAeS?bfm-Joini.~V]ex 
the  forearm  on  the  arm  and 
make  a  straight  incision, 

commencing  in  the  middle  of  the  posterior  aspect  of  the  humerus,  about 
one  inch  above  the  condyles,  and  extending  over  the  center  of  the  oleo- 
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rnnon  pmcess,  along  the  ulnar,  for  from  two  to  three  inches  (Pig.  400). 
The  tissues  should  be  carefully  lifted  from  the  boue  and  cajjsule,  and 
held  to  either  side  by  blunr  retra^^tore.  When  the  tmiifrh  liwlwi'en  flie 
olecranon  nnd  intpnial  condyle  is  iipproiM^hcil,  extm  onw  should  be  tjiken 
not  to  wound  the  ulnar  nerve,  which  passes  in  this  groove.  It  may  b 
avoided  by  keeping  close  to  the  bones  with  the  knife  or  elevator.  Tlie 
articular  end  of  the  linmerus  should  be  exposed,  as  high  as  the  [K)iat  of 
section,  by  peeling  off  the  soft  tissues  with  the  perioateum,  after  which 
a  retractor  is  applied  and  the  bone  divided  at  an  angle  of  iHf  to  thi?  shaft 
of  the  humenis.  The  ends  of  the  ulna  and  radius  may  now  be  readily 
displaced  backward,  ex]>osed  to  the  point  of  section,  and  divided  on  a. 
line  parallel  with  that  through  the  humerus.    As  in  all  the  joint  ex- 
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sections  a  careful  dissection  of  all  the  diseased  capsule  and  Hoft  jmrts 
must  be  made.  The  wound  is  dmined  from  the  most  dependent  por- 
tion, and  closed  with  catgut  sutui-es.  On  account  of  the  sinuses  which 
are  B]>t  tr»  j)Krsist  after  a  rubber  drain,  it.  is  lu-eferable  to  employ  the 
nbsorirahle  l)on«  dnun  <if  Neuber  at  ihe  elbow.  An  anterior  splint, 
previously  lilted  to  the  arm  and  forearm,  and  fashioned  so  as  to  hold 
the  forearm  half-way  lietween  flexion  at  a  right  angle  and  complete 
extension,  iw  wnipi»ed  with  gauze  and  laid  on  the  anteiior  asix'Ct  of  the 
exti-emity,  and  lixed  by  a  roller  to  the  arm  and  forearm,  to  within  a  few 
inches  of  the  incisicm.  A  subliuiale  dressing  is  nest  applied  to  the 
wound,  with  cotton  and  pi-olective,  and  a  bandage  over  this  to  offwt 
compression  aud  to  hold  it  in  position.  When  a  change  of  diiessing  is 
reijuii-ed,  this  hist  bsmdage  only  is  removed.  The  rule  in  this  exsection 
is  tibrons  anchylosis,  with  limited  motion  of  the  joint  and  funciion  of 
the  extremity. 

Exsection  of  the  elbow  is  not  a  dangeix)us  procedure,  aud.  althoaj 
Dot  uaually  attended  with  the  success  which  follows  some  other  opei 
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tions  (as  those  npon  the  sbouMer  and  aukle),  it  should  be  preferred  to 
ani]iutation.    The  auatomieul  relutiuus  at  this  joint  ore  showu  in  yip.  400. 
77/1?  Wrhf-Jitijif.— The  exswtion  of  this  joint  is  attended  with  con- 
siderable difficulty,  not  only  in  the  performance  of  the  operation,  but  in 
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the  aPter-tn'atment.  Mf^ireover,  it  is  more  apt  to  i«*  followed  by  fnilure, 
resulting  in  amputation.  Of  the  two  procedures — viz.,  tlip  double  lateral 
and  imrallel  incisions  (Fig.  407),  and  the  single  longitndlnal  dorsal  incision 
(FijT.  4(i8) — the  latter  is  j'referable  when  the  destrar.tive  process  Is  not  so 
extensive,  and  when  the  spoon  or  gouge  may  be  n&ed,  wliile  the  fonner 
will  give  the  fjvest  access  to  the  liones  when  the  saw  or  exsector  is  to 
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be  employed  in  the  removal  of  a  large  portion  of  the  bones  which  enter 
into  the  composition  of  this  joint. 
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lu  the  operation  with  a  single  dor- 
sal ineisiuu  the  WTist  ii«1h*uM  bo  made 
prominent,  by  tltixin^  tlit^  Imnd  on  the 
foi-earm,  and  the  intognmont  divided 
iihmg  the  tendon  of  the  extensor  eom- 
munis  dij^toruni,  wMch  goes  to  the 
index -finger,  the  incision  extending 
from  [he  middle  of  the  metacarpus  to 
one  inch  and  a  half  above  the  tip  of 
the  styloid  processes.  The  tendon  may 
bo  retmcted  to  the  side  most  conven- 
ient. The  posterior  segment  of  the  «n- 
nnlar  ligament  is  divided,  and  the  tis- 
sues lifted  from  the  bones  with  the 
elevator.  The  end  of  the  radias  should 
be  i-emoved  with  the  exaectur  or  gouge, 
when  the  carpus  may  be  displaced 
backward  thi-ough  the  incision,,  and 
removed  wholly  or  in  pieces.  When 
the  section  is  completed,  the  surfnces 
should  be  brought  in  apposition  and 
fixed  npon  a  well-adjusted  anterior 
splint.  Or  an  intemtpted  dressing  may 
be  ai»plied  by  incasing  the  forearm  in 
pliiater  of  l*aris  to  within  an  inch  of 
the  incision,  nnd  the  tingers  and  hand 
in  the  same  material,  back  as  far  as 
the  anterior  lunit  of  the  wound.  A 
piece  of  hoop-iron  (or  several  pieces 
of  telegraph- m  re  twisted  into  a  single 
piece)  is  shii]>ed  as  shown  in  Fig.  409, 
incorporated  into  the  plaster  upon  the 
arm,  and  made  to  loop  over  the  wrist 
to  the  lips  nf  tlie  lingers,  where  it  is 
turned  bnck  undei-neath  the  hand,  and 
is  fastened  to  the  plaster  here  by  iin 
additional  gyjisum  bandage  iFig.  4Ki). 

In  the  other  operation  one  incision 
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ia  made  alung  the  outer  and  dorsal  aspect  of  the  metacarpal  bone  of  the 
little  finger,  over  the  styloid  of  the  ulna,  and  one  inch  along  this  bone. 
The  radial  incision  should  commence  on  the  dorsum  of  the  metacarpal 
bone  of  the  index-finger,  pass  backward  and  slightly  toward  the  radial 
surface  of  the  forearm  to  a  point  half  an  inch  above  the  tip  of  the 
styloid  process,  and  thence  directly  upward  along  the  dorsal  aspect  of 
the  radius.  In  extensive  operations  it  may  become  necessary  to  divide 
the  tendon  of  the  extensor  ossis  metacarpi  pollicia,  which  is  crossed  by 
the  incision.  When  done,  the  ends  should  be  reunited  by  silk  sutures 
when  the  operation  is  finished.  The  tissues  are  lifted  from  the  bones 
and  capsule  as  before,  and  the  sections  made  with  the  exsector  or  key- 
hole sa^v. 

MetacaTpo-PTudangeaZ  and  Iider-PhaXangeal  Jointg. — Excision  of 
the  metacarpo-phalangeal,  on  the  inter-phalangeal  articulations,  may  be 
done  when  the  destruction  of  bone  is  limited.  The  same  general  rule, 
viz.,  that  an  excision  is  preferable  to  amputation,  is  applicable  both  to 
the  hand  and  foot.  At  the  terminal  joints,  however,  the  small  size  of  the 
last  phalanges  will  rarely  i)ermit  of  any  operation  except  amputation. 
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"wens,"  are  of  two  varieties,  one 


Thimors  of  Ike  ^alp. — Tlie  most  common  tumors  of  the  scalp  are 
Offsta.    They  are  congenital  and  acquired. 

Congenital  cysta  are  rare  aa  compared  with  the  acquired.  They  are 
deeply  ffltiiatecl,  being  tieneatb  the  skin,  and  not  infrequently  below  the 
fascia  and  muscles.  Their  contents  an?  ehielly  white  or  ynllow  fluid,  and 
at  times  hairs.  Esich  tumor  may  consist  of  a  single  cyst,  or  there  nmy  be 
several  groujied  together  (mwltilocular),  the  mass  rarely  attaining  a  size 
greater  than  an  inch  in  diamctpr.  If  left  ahmp  they  may  ulcerate  frf>ra 
pressure  or  injury,  or,  in  rare  instances,  may  cause  atrophy  and  p«:-rfora- 
tion  of  the  calvaria  and  dura  mater.  They  should  be  removed  in  early 
childhood.  The  operation  consists  in  dissecting  out  the  sac,  with  its 
contents.  As  a  rule,  small  wounds  of  the  scalp,  situated  where  a  scar 
will  not  bo  apparent^  do  not  need  to  he  stitched.  The  edges  should  be 
approximated  and  held  thus  by  a  dressing  of  sublimate  gauze  and  a 
bandage. 

Acquired  cyst-s,  commonly  called 
due  to  retention  of  sebum  in  a  sebaceous  follicle,  the  duct  of  wliich  haa 
been  obstructed  ;  the  other  caused  by  extravasation  of  bliH)d.  where  the 
clot  has  been  absorbetl,  leaving  the  perum  more  or  less  ntained  by  the 
decomposition  of  hiematin.  They  are  round,  smooth  tumors,  are  super- 
ficial, and  found  most  freqxienlly  upon  the  upi»erand  posterior  ]»orlioa 
of  the  s(!alp.  They  are  mostly  multipli?,  are  unilfK:ular,  and  contain  a 
granular,  cheesy  substance.  Tlie  treatment  is  removal  with  the  knife. 
The  hair  should  be  shaved  from  the  tumor,  and  for  a  slight  distance  !>©- 
yond  its  Uise.  Complete  ana»sthe.sia  can  be  obtained  by  Injecting  ni  xv 
of  a  4-per-cent  solution  of  cocaine  in  the  line  of  incision,  and  arotud 
the  biuw  of  the  tum<ir.  With  a  .sljar])bistonry  transfix  the  mass  tlmmgh 
its  base,  and  lay  it  open.  The  integument  over  the  center  of  the  tumor 
will  be  found  exceedingly  thin  (not  thicker  than  ordinary  writing-paper), 
and  may  be  easily  separate<l  from  the  thickened  sac,  which  should  now 
be  seized  with  a  strong  pair  of  forceps  and  torn  out,  of  its  l)ed.  If  any 
strong  adhesions  are  found  they  should  be  divided  \nth  the  blunt 
scissors. 

Sebaceous  cysts  occasionally  become  inflamed,  the  capsule  breaka 
down,  the  contents  escape,  luid  a  mass  of  graitulution-tissue  replaces  the 
original  tumor.    The  new-formed  capillaries  in  this  tissue  frequently  give. 
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way,  causing  repeated  hajmorrhage.  They  should  be  scraped  out  with  a 
sharp  8p(K>n,  and  the  sac  removed  by  dissection. 

florns^  or  deuse  epithelial  outgrowths,  are  ocoasionally  seen  upon  the 
scalp  and  fare.  Some  of  these  excresc^nnwi  attain  large  size.  They 
should  he  removed  by  an  elliptical  incision  around  the  point  of  attach- 
ment. The  tnciajuu  should  remove  the  euiire  thickness  of  the  integu- 
ment. 

Lipomata^  or  faiiy  tumors^  are  of  infrequent  occurrence  bentmth  Iht* 
scalp,  and,  on  account  of  the  dense  integument,  tlu'y  ^rnw  very  8l4»wly, 
and  rarely  attain  large  size.  The  diagnosis  i}etween  sebaceous  and  fatty 
tumors  of  this  region  is  not  always  easy.  The  treatment  in  removal  by 
dissection,  which  Ih  ca.si!y  pffectcd  by  Iiftinjr  the  tumor  from  its  cap- 
sule with  the  finger  or  the  blunt  acisaors.  The  capsule  need  not  be  re- 
moved. 

NitPu  port-wine  mnr^/t,  and  other  vcuaUar  iumnrs,  ni*e  quite 
common  upon  the  scalp.  They  have  been  treated  of  in  a  previous 
chapter. 

Papillmnata,  or  icaris,  occasionally  covering  a  large  territory,  are 
found  in  this  region.  In  one  ca.se  w  hich  came  under  my  care  a  Hat  papil- 
loma, two  i]Lches  in  wi<Uh,  extended  fnun  tlu'  right  I^Mnple  in  the  middle 
line  of  the  scalp.  They  should  be  clipped  clost?ly  wiih  the  curved  scis- 
surs,  their  bases  burned  with  the  acrual  cautery  or  nitric  acid,  and  the 
ojjeration  repeated  uniil  a  cure  is  effected. 

iSUpkantiasi%  or  genei-ol  thickening  of  the  scalp  from  connective- 
tissue  new-furmation.  is,  forluniitely,  raivly  met  with.  Ligation  of  the 
vessels  feeding  the  diseased  area  will  nffMrtl  temporary  ivlief,  and  is  a 
justitinhle  procwiure. 

Hwiuatoma  has  been  considered  in  the  chapter  on  Wonnds  of  the 
Scalp. 

Abscess  of  the  scalp  requires  free  Incision,  irrigation,  nnd  drainage. 
Any  doubts  as  to  the  chnracter  of  the  swelling  may  be  dissipate*!  by  ex- 
ploration with  the  hypodermic  syringe  and  a  good-sized  needle. 

Ptieuinatoctle^  or  '■*^  ait-iwrnor^  is  occasionally  met  with  Ijcneath  the 
scalp.  It  results  from  disease  or  fmcture  of  some  of  the  lK(n<»*,  pei-mit- 
ting  com mimi cation  with  the  cavities,  as  the  frontal  sinus,  or  the  Eusta- 
chian tube,  etc.,  and  the  escape  of  air  lM>ni>ath  the  skin.  Evacuation  of 
the  c^intPHts  by  pn'S,snre,  with  or  without  puncture,  nnd  a  ctmipress  to 
prevent  recurrence,  will  produce  inflammatory  adhesions  and  cnuse  a 
cure. 

Ostitis,  or  periostitis,  is  not  uncommon  in  the  calvaria.  The  causes 
are  the  same  as  for  ostitis  elsi>where.  Gn^at  wire  should  be  olwerved  in 
the  treatment,  on  nccount  of  the  proximity  of  the  meninges  and  brain. 
Ostitis  with  exfoliation  demands  esirly  recognition  and  immediate  opi'nu 
tive  interference.  The  rubber  tourniquet  around  the  skull  will  usually 
serve  to  contml  bleeding.  A  free  horseshoe  or  crucial  incision  slntuld 
he  made,  and  all  the  diseased  bone  removed  with  tlie  sharp  spoon. 
When  the  exfoliation  is  confined  to  the  outer  table  of  the  skull  the 
prognosis  la  favuiable.     The  wound  should  be  kept  open,  well  drained, 
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nnd  allnwwl  to  heal  by  grnnulntinn.  If  pns  is  fonncl  beneatli  the  inner 
table,  enoiipli  c)f  the  Iume  Hhould  Iw  eut  away  with  the  roujreur  to  iwr- 
mit  the  free  esetipt*  of  all  the  prtxlnots  of  inliiminiation.  The  imtiHiu 
should  be  required  to  rest  in  the  position  which  secures  mast  perfect 
drainage.    A  loose  antiseptic  dressing  should  be  applied. 

AhscfSA  qf  the  frontal  ffinuites.— 'Chronic  inflammation  of  these 
sinuses  deniiinda,  as  u  rule,  energetic  and  thonmgh  ojierative  measures.. 
The  accumulation  of  pus  may  interfere  with  the  integrity  of  the  eye. 
often  breaking  out  through  the  orbit.  Headache,  great  discomfort,  and 
frequent  iind  dangerously  high  temperatures  indicate  the  sepsia  which 
is  occurring. 

Tlie  operation  I  prefer  is  the  following:  Shave  the  eyebrow  or  the 
affected  side  and  make  an  incision  through  the  line  of  the  brow  so  that 
when  the  hairs  gi-ow  out  the  etcar  will  be  concealed.  The  incision  should 
bf  free.  I'xleniiing  uci-onm  the  mot  of  the  nose,  if  ne4-ess.'iry.  When  the 
bone  is  expoRoi,  the  sinus  is  entered  by  chiseling  with  a  small  curvetl- 
edged  instrument  through  the  anterior  lamella  of  the  frontal  Lwne  at  the 
inner  angle  of  the  supni-orbiral  urr_'h  (Fig.  -414).  A  light  mallet  ahould 
be  emphiyed  nnd  thir  chisel  shouhl  be  held  with  the  j>oint  directed  to  tht* 
nose,  so  that  a  slip  would  not  enter  either  the  eye  or  brain.  Continning 
into  the  sinus,  an  opening  large  enoagh  to  admit  the  end  of  the  little  lin- 
ger should  be  made  and  the  walls  of  the  cavity  thoroughly  sciuped  with 
the  sharp  spoon. 

A  strong  dn'ssing  forceps  should  now  be  earned  into  tlii.s  oiM»ning. 
ngRinsl  the  upper  turbinnled  bonea,  nnd  made,  by  Iwring,  to  crush 
through  into  the  nasal  cavity.  A  probe  is  next  carried  throngh  this  hole 
and  brought  out  at  the  nostril  of  tlie  affected  side,  and  by  this  a  8tK>ng 
silk  thread  is  earned  thixjugh.  A  good-sized  piece  of  gauze — so  twisted 
that  while  the  eud  is  small  as  a  cord  the  middle  i)ortion  is  as  lai^e  as  the 
index- Hnger —is  tied  to  the  string  and  drawn  through  the  sinus  into  the 
na^al  wivity  nnd  out  at  the  nostril.  The  entire  twist  of  gauze  is  n«iw 
pulled  through.  This  breaks  away  the  turbinated  bitnes,  does  not  cauae 
ann<iying  haimorrlinge,  and  leaves  jierfertly  free  drainage  into  the  nose 
nnd  mruifh.  In  several  cases  which  have  come  under  my  care  this 
meihrKl  has  been  attended  witli  gratifying  success. 

Tlie  edges  of  the  wound  should  be  united  with  fine  silk  snturee.  In 
cases  where  the  disease  is  unusually  extensive  and  tlie  discharge  pro- 
fuse, it  will  be  advisable  to  carry  a  small  soft  rubber  drainage-tidje  in 
through  the  wound  down  into  the  nose,  leaving  one  end  projecting 
throngh  the  nostril  and  the  other  at  the  inner  angle  of  the  incision 
above.  For  one  or  two  weeks  after  the  opt'ratH)n  irrigation  through  the 
tube  with  warm  b4iracic  acid  solution  (gr.  v-Jj)  should  be  practice*!, 
once  a  day.  When  the  tubo  is  r^-moved  it  should  l)e  drawn  out 
through  the  nose.  If  both  sinuses  are  involved,  an  incision  on  one 
8ide  may  succeed  in  effecting  a  care  by  breaking  down  the  shell  of 
bone  which  intervenes,  and  pai*sing  l>eneath  the  root  of  the  nose  into 
the  opposite  sinus,  which  should  also  be  thoroughly  8orai>ed  with  the 
aliorp  S[H>on. 
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The  cfTort  to  cure  abscess  af  the  frontal  sinns  by  inrisioo  and  drain- 
Bge  at  the  nngle  of  the  orbit  i»  not  nnly  apt  to  fail,  but  it  endangers  the 
int>>srify  *>f  tl»p  pye  fmni  the  presence  of  th«  tinnnaf;e-tul)e  and  the  acou- 
malation  of  inflaiumatory  products. 

Osteoma,  or  exosfofis,  occnrs  quite  frequently  np<jn  the  bones  of  the 
skulL  Wlicn  not  due  to  sy|>hilis  they  should  l>e  i-emovtHl  early,  by  the 
gouge  or  t-hi»td,  as  there  is  always  danger  of  pressure  upon  important 
oi^ns  if  allowed  to  rcinnin.  Syphilitic  hyperosiosis  re<iuires  the  specific 
treatment  given  for  this  dyscrasin. 

JCnrfp/itthre/f,  ur  hertiia  cer flirt,  is  a  i)rotrusionof  thebndu-substance 
through  an  opening  in  the  calvaria.  TJiis  condition  usually  occurs  in 
children  suffering  from  hydrocephalux,  the  protmsion  taking  place 
through  the  abnormally  enlai-ge^l  fontaneths.  The  dura  luater  8ur- 
ruunils  and  is  carried  in  frout  of  the  inaKS,  lying  in  contact  with  the  peri* 
cninintn.  When  the  meuinge»  alone  protrude^  the  tumor  is  known  iut  a 
meningiKrlt: 

Hernia  cerebri  may  occur  after  perfonition  of  the  skiill  from  any 
canne,  as  frnctuTH  or  necnwis.  More  fre- 
qneDtly  the  nmss  whidi  protrudes  is  made 
up  of  a  granulation- tissue  containing  no  ele* 
meut8  fi-om  the  brain- substance,  while  at 
times  these  masses  are  eomjKtswl  of  iMJth 
brain-  and  gnmulation-lissue  {Fig.  412).  The 
rhanict*'r  of  the  tumor  will  be  recognized 
fmm  its  ni]>id  development  after  perfonition 
of  the  caUaiin. 

TVcw/w**;*/.— When  the  mass  is  small,  and 
is  just  Iwginning  to  project,  comjiressitm 
fihoulcl  he  employed  to  prevent  a  further 
protrusion.  It  is  not  safe  to  attempt  a  iv 
duction  of  the  tumor.  The  hair  shouhl  be 
shared  fntm  tlie  scalp  near  the  opening  and 
disinfection  necomplishe<l  by  suhlimnle  irri- 
gation, and  a  compress  of  sublimate  gauze 
and  nbsorl>ent  cotton  apjjlied.     If  the  tumor 

does  ni)t  nipidiy  slough  away,  it  should  be  removed  al  the  level  of  the 
scalp  with  the  elastic  ligature  or  the  actual  cautery. 

Sifrcomai\(  the  dura  nialer  is  a  gnive  (wjuditiou,  fortumilely  of  infre- 
quent occurrence.  In  the  process  of  development  the  tumor  is  apt  to 
canse  al}Sorption  of  the  calvarin,  and  finally  perforation.  Tliia  nsn* 
ally  occnrs  long  after  synijitcms  of  pressure  from  within  have  been  de- 
velopeil.  If  the  patient  survive  the  compression  of  the  brain,  the  tumor 
ultimately  undfrgoes  ne<'rosm  and  breaks  down  into  a  dirty  mass,  in 
which  the  process  of  nlcenilion  is  acctmipanied  l)y  fretjueiit  hwnioiThiige. 

Vurcinoma  of  the  meninges  may  (K--<Tur  as  a  n>.sult  of  nietusta»is,  al- 
thongh  rarely  if  ever  occurring  immnrily  in  this  situation. 

In  sapc<mia  and  carcinoma  of  the  dura  mater  little  more  can  be  done 
thau  to  rt.'lieve  pain  by  the  employment  of  narastics. 

2fi 
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Bydrocepkalm  is  primarily  a  disease  of  the  arachnoid  and  pia 
mater.  It  is  a  disease  of  cliilclbood,  resulting  from  inherited  ttil)eroa- 
kwis.  The  gnjss  Icflion  is  a  trunnndntinn  of  a  serous  tliiid  from  the  pia 
and  anichnoid  into  the  cavities  of  the  ventricles,  the  arachuuid,  and  sub- 
arachnoid sjttifes.  Distention  of  the  ventricles,  compression  of  the  brain- 
substance,  si'iMiratitm  of  the  sutun*-s,  enhirgement  iind  def<»rmity  of  the 
head,  projection  of  the  eyeballs,  downward  squint,  and  loss  of  cerebral 
function,  are  the  symptoms,  invariably  ending  in  death. 

Ti'cadnenf. — Tapping  will  at  times  relieve  the  more  urgent  symp- 
toms of  distention  and  r4»nipre(*si<in.  Careful  Hntisej>sis  should  Ix*  pmc- 
tieed,  and  the  aspinition  made  through  one  of  the  lateral  angles  of  the 
anterior  foutanella.  A  small  needle  should  be  iutrxjduced.  and  three 
or  four  ouncf?s  slowly  withdrawn,  tUe  opemtion  oeeupying  fmm  fifteen 
to  thirty  minutes.  This  trewtnient  is  palliative,  and  is  only  jastifi- 
able  in  the  effort  to  relieve  the  suffering  of  the  patient.  A  cui'e  is 
impossible. 

Wounds  of  the  scalp  should  be  treated  as  wounds  of  other  parts  of 
tlie  integument.  Itwist^d  wounds  should  Ikj  rendered  aseptic,  anti  may 
be  closed  by  sutnrt^s,  or  the  edges  brought  into  apposition  by  a  sublinmte- 
gauze  com]>res8  and  bandage,  according  to  the  extent  and  location  of  the 
injury.  Sutures  are  as  well  tolerated  here  as  elsewhere.  When  there  is 
no  especial  dcfuirc  to  avoid  a  scnr,  sutures  may  be  omitted,  unless  the  wound 
is  so  extensive  and  gaping  that  apr«>sition  can  not  be  effected  by  com- 
pression. Silk  is  preferable  in  stitching  wounds  of  the  »calp.  The  hair 
should  l>e  trimmed  for  a  fourth  or  half  ineh  from  the  edges  of  the  wound. 
When  no  lai-ge  vessel.s  have  been  divided,  the  introduction  of  the  sufnpes 
will  suffice  to  arrest  the  bleeding.  It  is  a  safe  precaution  to  insert  a  small 
twist  of  catgut  into  one  angle  of  the  wound  to  secure  drainage  in  case  of 
Buppumtion. 

Lacerated  wounds  of  the  scalp  are  at  times  very  extensive  and  for- 
midable. Several  instantres  are  reported  of  complete  avulsion  of  the 
female  scalp  from  the  entanglement  of  the  hair  in  machinery.  In  such 
cases  transplantation  of  integnment  becomes  necessary,  in  order  to  pre- 
vent ostitis  fn»m  denudation  of  the  calvam.  Ordinary  laceniled  wounds 
should  be  n^ndeitid  a.'se]>tic,  and  trraitwl  by  a  ctmipress  of  sublimate 
ganse.  No  sutures  should  be  employed,  except  when  a  scar  is  to 
be  avoided,  and  then  only  after  the  torn  and  bruised  edges  have  been 
trimmed  off  with  the  scissors. 

Coufuntd  wounds  of  the  scalp  are  usually  folhmwl  by  marked  swell- 
ing, dne  to  extraviwati^m  of  blood  (hntmnlomu)  Ijencath  the  pericranium. 
The  treatment  consists  in  cold  applications,  by  means  of  the  ice-bag  or 
cloths  tnkeu  from  ke-water.  If  suppuration  occurs,  incision  should  l>e 
promptly  made.  A  form  of  serous  cyst  sometimes  resuU-s  from  lupma- 
toma  of  the  scalp.  Tt  should  be  treated  by  aspiration,  and,  if  one  or  two 
evacuations  do  not  effect  a  cure,  it  should  be  incised,  and  the  cyst-wall 
dissected  out. 

(humkot  wounds  in  tliis  part  require  no  esj>erial  consideration. 

Pundurtd  wounds  of  the  sculp  are  not  serious,  us  a  rule,  when  no 
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poison  is  introduced  throngli  the  wonnd,  and  when  the  bones  ore  not 
penetrsted. 

Penetrating  Wounds  of  the  SkuU. — When  a  foreign  body  has  pene- 
trated tht>  cranial  cavity  and  i>a»sed  out,  and  the  jKitieul  sunives  the  im- 
mediate elTfwt  of  tiie  accident,  the  wounds  of  entrance  and  Hxit  nhould  be 
cleau.sed  of  loose  fi-agments  of  bone,  or  any  foreign  body.  To  accomplish 
this  it  will  l>e  not  only  juHtiiiable,  but  often  imiieralive,  to  enlarge  Iwth 
openings,  by  use  of  the  trephine,  and,  wiiile  employing  strict  nntis4>i)tiu 
precautions,  to  secure  free  drainage  for  the  discharge  of  blood  or  other 
HuidA  from  the  track  of  the  missile.  When  severe  intra-cranial  ha^mor- 
rha^  occurs,  no  attempt  should  be  made  to  arretut  it  by  plugging'  the 
wounds  through  the  MkiiU.  for  fatjil  romprejision  of  the  bruin  might  thus 
result.  If  the  vfjsst'ls  invctlved  can  not  be  reached  from  tlie  I'nlarged 
ot^enings,  and  secured  by  hannostatic  forceps  or  the  ligature,  the  head  of 
ibe  iffliieut  should  be  elevated,  in  order  to  diminish  the  pressure  at  the 
bleeding  point.  This  may  in  part  be  aided  by  ligation  of  the  extremi- 
ties, as  heretofore  described. 

If  there  is  only  a  single  oi)ening,  and  the  body  is  lodged  within  the 
cranium,  a  careful  insijection  should  be  made  about  the  wound  of  en- 
trance, and,  if  the  presence  uf  the  missile  can  !«  recognized,  it  should  l)e 
at  onc^  extracted,  even  if  the  application  of  the  trephine  is  required.  If 
the  bullet  shall  have  entered  the  substance  of  the  brain — which  cflu  be 
determined  in  part  by  the  careful  em])l(tymeut  of  a  light  N61aton*s  probe, 
prorided  with  a  good-sized  porcelain  tip,  introduced  through  the  wound  in 
the  skull,  sufficiently  enlargeil  by  the  trephine— the  probabilities  are  that 
it  has  passed  through  the  brain  in  the  line  of  projection  of  the  missile^ 
and  is  l(Klged  l»eneath  the  skiUl,  at  or  near  a  point  directly  in  the  line  of 
its  projection.  This  condition  wa«  found  to  exist  in  the  remarkable  case 
operated  on  by  Pmf.  W.  F.  FIuhr*%  in  Belle- 
vue  Hospital,  in  1884.  The  patient,  aged  nine- 
teen years,  received  a  pistol-shot  wound,  enter- 
ing at  the  forehead  aud  passing  through  the 
brain,  iu  the  line  shown  in  Kig.  413.  The  hole 
of  entrance  was  enlarged  by  biting  off  the  e<lges 
of  the  bone  with  a  rongeur.  An  alarming 
hffiuutrrliage  from  a  vessel  of  the  pia  mater  was 
controlled  by  a  small  artery-clamp,  or  forceiia. 
The  patient's  head  was  placed  so  that  the  sup- 
posed track  to  be  explored  was  i>erpeniUcular 
to  the  surface  of  the  table.  A  good-sized  por- 
celain-|M)int4Ml  Ni'Oaton's  probe  was  carefully  in- 
trmluced,  and  allowetl  almost  t<»  find  its  own 
way  in  the  track  left  by  the  bullet.  This  instrtiniiMil  pa.s.sed  to  a  depth 
of  six  inches,  where,  a  slight  ivsistance  being  met  with,  it  was  allowed 
to  remain.  The  ilirectinn  <if  the  prolw'  Indicated  the  point  on  the  opp4i- 
site  side  of  the  skull,  at  which  the  missile  had  most  probably  struck. 
Three  fourths  of  an  inch  below  this  line  the  trephine  was  applied.  Upon 
lemoviug  the  disk  of  bone  the  dura  mater  appearetl  dark  from  blood 
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effased  beneath  il.  An  incision  was  made  throngh  tins,  and  the  traok  of 
the  bullet  through  the  pia  mater  waa  diacovei-ed.  It  had  struck  the  Inner 
surfnct' of  the  calvaria,  had  rel)ounde(l  with  a  dowmvurd  dfflef t ion,  :md 
was  found  n\wut  lialf  an  inrh  fmm  the  h(fle  made  by  the  trephine.  A 
small  rubber  drainage-tube  was  passed  entirely  through  the  track  made 
by  the  bullet,  ami  left  j)roje('tiuy  al  esieh  oi>eniug.  IiTi^.itinn  thi-ou^h 
tlic  tube  wius  noi  iittetupt<Mt.  The  wounds  wore  di-esse*!  witli  iodofunn- 
ized  gauze,  loosely  laid  on,  and  an  nntiaeptic  dri?9sing  over  this.  The 
patient  recovered  ami  returned  to  his  occupation,  suffering  only  with  a 
alight  impairment  of  memory  and  oceaaional  muscular  8)>aHm. 

The  iniportnnt  lesson  from  this  case  is,  thnt  the  careful  exploration  of 
the  cranial  ravily,  and  of  the  bntin-subslance,  iar  the  ivuioval  of  a  foreign 
body,  is  a  rational  and  justifiable  surgical  proceflure.  The  careful  em- 
ployment of  a  light,  broad,  dull-pointed  prolw  will  enable  the  operator, 
in  a  certain  proportion  of  cases,  to  follow  in  the  (rack  of  a  foreign  body 
and  indicate  its  place  of  lodgment. 

Not  infrequently  compression  of  the  brain  occurs  from  hiemorrhago 
between  the  skull  and  the  dura  mater,  or  from  a  collection  of  pus,  exos- 
tosis, depivssion  of  bone,  or  tumor  within  the  cranium.  Within  recent 
years  reseaix-hes  in  cei-ebral  anatomy  and  jihysiology  have  enabled  scien- 
tists to  determine,  with  accuracy  KulRcieut  to  Justify  the  applicntion  nf 
their  conclusions  to  surgical  practice,  from  the  disturbance  of  function 
in  ccrliiin  |)iirti(ins  nf  the  ecoumny,  the  region  of  ihc  brain  involved  iu 
the  zone  of  compivssiou.     That  portion  of  this  subject  which  ia  m«wt 
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capable  of  demonstration,  and  theivf(»re  most  practical,  relates  to  the 
interference  willi  motum  in  certain  muscles,  or  grt)ups  of  musM-les,  which 
have  their  "centers  of  motion"  situated  contiguous  lo  the  lissure  of 
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Rnlnndn,  nml  tn  nertain  di.stiirbnncies  nf  th*?  mind  and  \he  senses  chiefly 
kycafed  in  the  cortex  nf  the  brain.  According  to  Lnfaa-Cimnipionnidiie,* 
who  adopts  the  conchisions  of  Clmrcot  and  Pirres,  our  knowled^  of  this 
snbjcct  may  Ite  summarized  as  follows :  "  In  a  lesion  followed  by  paraly- 
sis of  the  Imcer  extremitij  the  trephine  should  expose  the  stuiimit  of  the 
ascending  parietal  contolntion.  on  Uith  sides  of  the  up|»er  pnd  of  rlie 
fissure  of  Kolnndo  (Fir.  414).  Of  the  upper  ea^lremilp,  the  middle  third 
of  the  ascending  frontal  convolution,  also  on  both  sides  of  the  center  of 
the  lissnre ;  upper  and  Unter  extiiemilies,  hotji  n'^ims  jnst  jriven  ;  uppt^ 
ej-tremUy  alcne,  with  motor  aphasia,  foot  of  t/tirri  frontal  and  lower 
third  of  ascending  frontal  oonvolnrions,  in  zone  marked  motor  aphasia 
in  Fig.  414.  Facial  paralysis,  lower  third  of  the  asrending  frontal 
and  foot  of  second  frontal  concoluttons.  Aphasia  alone,  focil  of  third 
frtmUiir 

After  a  careful  analysis  of  all  the  oases  of  rortiral  lesions  of  the  bruin 
published  in  Anieriea,  and  a  thorough  review  i)f  the  results  of  foreign 
investigators.  Prof.  Starr  arrives  at  the  following  ronclnaions  :  f 

"1.  Various  powers  of  the  mind  are  to  be  connei-ted  with  activity  in 
Tariotis  regions  of  the  brain,  the  surface  of  the  organ  being  the'seat  of 
conscious  mentjil  action. 

*'3.  The  highest  qualities  of  the  mind — intelletrt,  judgment,  reason, 
Self-GOntnil — nK|uire  for  their  nonnal  display  iutegrily  of  tho  entire  brain, 
bat  especially  of  the  fixmuil  lobes.  .\  changt^  of  {lisposilion  and  (rhiinic- 
ter  may  be  considered  as  symptomatic  of  disease  of  the  brain,  and,  in  the 
absence  of  other  symptoms,  of  disease  of  the  frontal  lubes. 

"•S.  The  power  of  sensory  perception  is  distributed  ox'er  the  various 
regions  of  the  brain  with  whi<;h  the  various  sensory  organs  are  anatomic- 
ally connected.  In  the.se  regions  tfbjects  are  not  only  first  consciously 
pi?rc*ived,  but  are  also  subsequently  recognizetl ;  and  hence  it  is  iu  these 
regions  that  the  memory  pictures  are  stored,  by  wh{)6e  aid  the  act  of 
recognition  is  accomplished. 

"(«)  Disturbance  of  sight,  whether  in  the  form  of  actual  blindness, 
or  of  failure  to  recognize  or  to  rememljer  familiar  objects,  or  of  hallucina- 
tions of  vision,  may  indicate  disease  in  the  occipital  lobes.  An  examina- 
tion of  the  field  of  vision  will  indicate  which  lobe  is  affected,  since  blind- 
ness in  the  right  half  of  both  eyes  may  Iw  due  to  destniclion  of  the  left 
lobe,  and  blindness  of  Ihe  left  half  of  both  eyes  may  be  due  to  destruction 
of  the  right  lobe. 

"  (ft)  Disturiinnce  of  henring,  either  actual  deafness  in  one  ear  or  hal- 
lucimitions  of  sound  on  one  side  (voices,  music,  etc.),  may  indicate  disease 
in  the  first  temi><»nd  convolution  of  the  opposite  side.  Failure  to  recog- 
nize  or  to  rememlHT  spoken  language  is  characteristic  of  disease  in  the 
first  temporal  wmvidutitm  of  tJie  left  side  in  right-handed  persons,  and 
of  the  right  side  in  left-handtKl  persons.    Failure  to  recognize  printed  or 

*  **  La  iropROiaion  gtiidte  ]>Ar  ks  locali&atioua  ceKbralfls."  V.  A.  Dulaliiijre  ot  Cic,  Pvia, 
1878. 

+  "  Cortical  LesionH  of  the  Craio,"  M.  Allen  Starr,  from  "  Atcvricno  Juarnid  of  tli«  M«di- 
sd  Sciences,*'  July,  IftM. 
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written  language  has  arrompanied  disease  of  the  angular  gyrus  at  the 
junction  of  the  tem{H>ral  and  ciccipital  re^pons  of  the  left,  side  iu  three 
foreign  and  in  one  American  case. 

"  (c)  Disturbance  of  smell,  either  as  an  liallueiimUon  or  as  a  loss  of 
power  to  perceive  odors,  niay  j«Msibly  indicate  disease  in  the  temporo- 
sphenoidal  region  on  the  base  of  the  brain. 

"(rf)  Disturbance  of  taste  can  not,  as  yet,  be  conneeted  with  disease 
in  any  repion.  This  is  due  to  lack  uf  care  in  testing  this  sense  in  cascts 
of  bmin  (jisense. 

"  (e)  Disturbauce  of  general  sensation— including  the  senses  of  touch, 
piwssure.  pain,  and  tempei-atuiie,  together  with  the  sense  of  the  location 
of  a  liml_» — may  occur  either  in  the  f«irm  of  subjective  perceptions  of  such 
Bensali<uiH  witliout  ubjective  cause,  or  in  the  fonu  of  imiiuimient  (if  tiiesc 
sensations.  In  either  rase  it  indicates  a  disease  in  the  central  convolu- 
tions, and  possibly  in  the  adjacent  portion  of  the  ]>arietal  lobules. 

*'4.  The  power  of  voluntary  nioliim  of  the  luuseles  of  the  opposite  aide 
of  the  body  is  located  in  the  two  rentnil  convolutions  which  Ntrder  tlie 
fissure  of  Uolando.  Motions  of  the  face  and  Tongue  originate  in  the  lower 
third  of  this  i-egiuu  ;  motions  of  the  ai-ni,  in  the  middle  third ;  motions  of 
the  leg,  in  the  upper  third. 

'*S|«ismH  in  u  .single  giMupof  muscles,  or  panilysisof  a  single  group  of 
musrle-s,  may  iudicate  disease  of  its  motfir  area.  Kxtensive  spasms  or 
paralysis  may  indicfl.le  n  large  area  of  disease  in  this  region  ;  but  if  more 
marked  in  a  single  gwup  oC  muscles  tlmn  in  others  it  may  Indicate  a  small 
focus  of  disease  in  the  motor  area  of  that  group  affecting  other  motor 
areas  indirectly  and  coincidently.  Parah-sis  following  sjutsm  in  one 
group  of  muscles  is  a  cliaracteristio  symptom  of  <Usea8o  in  the  central 
region. 

**■  5.  DisturlMince  of  the  power  of  speet^h  indicntcs  disease  in  the  convo- 
lutions about  the  fissuit!  of  Sylvius,  on  the  left  side  in  right-handed  persons, 
and  on  the  right  side  in  Ifff-handed  jjei-sons.  If  the  pjitient  can  nnder- 
stand  a  question  and  c*an  re^'all  the  words  needed  for  a  reply,  but  is  un- 
able to  initiate  the  necessary  motions  involvetl  in  speaking,  the  disease  is 
probably  in  the  thii-d  frontal  ccmvolution,  and  in  the  adjacent  isirlion  nf 
the  anterior  central  eonvoiation.  If  the  patient  can  not  recognize  si>oken 
language,  but  can  repeat  woMs  after  another,  or  «m  use  exclamations 
on  being  irritated,  the  disease  is  proljably  in  the  tirst  (enipond  convolu- 
tion. If  the  patient  can  understaml  and  ran  tulk,  but  replaces  a  w<inl 
desired  by  one  that  vt  unexpected,  the  disease  is  probably  sitiuucd  deep 
within  the  Sylvian  fissure,  or  in  the  white  substance  of  the  brain,  and 
involves  the  association  fibers  which  join  the  convolutions  just  named. 

"  In  making  a  diaguosis  of  cortical  <lisease  care  must  be  taken  to  dis- 
tinguish between  direi't  and  imiinn't  ltnm\  symptoms;  and  also  to  8i^pn- 
rate  rh-nrly  lesions  of  the  cortex  from  those  of  the  various  white  tracts 
within  the  substance  of  the  brain." 

As  far  as  the  disturbances  of  motion  ore  concerned,  these  points  of 
interest  bf^sir  such  closi^  relation  to  the  fissure  of  Rolando  that  it  is  nec*.'s- 
sary  to  determine  approximately  it-s  location.    Cbampiunnidre's  line  is  as 
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^K  follows :  Front  the  posterior  Ixirder  of  the  malar  process  of  the  fmntal 
^B  bone,  at  the  upper  outer  angle  of  the  orbit  A  (Fig.  415)  draw  a  line  A  B^ 
^1  directly  backward,  a  distance  of  two  and  four  fifths  inches.  From  B 
^P  diun-  a  per]M*ii(liru]ar  line,  one  inch  and  one  tlftb  long,  tu  C,  (ben  fi-oni  C, 
f  upward  and  bnrkward,  to  D,  which  fihall  terminate  in  the  sa^ttnl  stilure, 

^m  two  and  one  Ufth  inches  directly  l>ehind  the  junction  of  the  coronal  and 
^1  sagittal  sutures,  K.  The  iHiiut  of  junction  of  the  sagittal  and  r4ironal 
sutnros  is  not  nlwnys  eaiiily  recogni»'d  in  the  ndnlt.  If,  h<»wever,  tlie 
distance  from  the  roof  of  the  nose  itho  naso-fi-ontal  sutnre)  to  the  poste- 
lior-inferior  bonier  of  the  occipital  protuberance  be  measured,  the  point 
£>  {Fig.  41u)  will  he  found  tu  vary  from  three  (quarters  of  an  inch  to  un 


fw.  «!»,— (HodUed  after  Cliainpk>imUnt.| 

inch  posterior  to  the  center  of  this  line.  The  junction  of  the  sa^ttal  and 
coronal  sutures  is  directly  above  the  external  opening  of  the  auditory 
canal.  Tin*  researches  of  Championui^rf  may  jiractically  Ih-  aiJpliiHl  as 
follows:  In  complete  and  persistent  hemi]>legia,  when;  the  history  of  the 
caw  may  exclude  extravasation  in  the  deeper  ganglia,  the  center  or  Irit 
of  a  large-sixed  tivphine  should  he  placed  in  the  middle  of  (his  Hue,  at  3 
(Fig.  41."i),  on  the  hU\p  itpposite  to  the  j>aralysis.  If  there  is  loss  f»f  mo- 
tion or  r<mrnlHiv'e  movements  t>f  the  lower  extremity  alone,  the  ti-ephine 
should  ]>e  applied  in  the  upper  third  of  the  line,  at  3.  MTjen  the  u])per 
extremity  alone  is  involved  (the  lesion  being  probably  in  the  middle  third 
of  the  ascending  frontal  convolution),  the  operation  should  l>e  performed 
a]»f»osite  to  the  midtUe  and  in  front  of  this  line.  When  simple  uptia.sia 
is  present,  the  trephine  is  to  be  applied  at  the  lower  end,  and  well  in  fnmt 
of  this  line.  1.  If,  when  tlie  button  of  bone  is  removed,  the  cause  of  the 
compression  is  not  revealed,  the  opening  should  be  enlai-ged  by  the  ron- 
geur, or  by  reapi)lying  the  trephine. 

In  elevating  a  portion  of  the  cranial  vanlt  for  exploratioUi  or  the  relief 
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of  comi)re3sion  of  the  brain,  the  following  rales  shouUl  tie  apyilied  :  The 
pntin'  walp  shntild  be  closely  sh:ive;l,  ibttnjii^lily  fkimwHt,  aud  rendei-ed 
aseptic.  A  pniptT  pleviiti(m  should  be  given  llio  IhmuI,  to  Riiit  the  r<in- 
venience  of  the  operator  and  to  roiimiiind  the  Iwst  lipht.  A  niblxr  inbe 
should  be  carried  around  the  scalp  l>eneath  the  ocoipnt  and  jtist  above 
the  ears  and  eyebrows,  thns  in  part  controlling  all  external  bleeding. 
Having:  determined  up<jn  the  point  of  braiu  surface  to  l>e  explore*!,  make 
this  the  center  of  a  large  horsa'ihoe-HhaiMjd  incit>ii>iL  If  it  has  been 
determined  to  lift  the  skull  en  maxsey  the  hoi-seslioe  flap  should  not 
be  raitMHl  sej^sirately,  but  the  bone  having  lieen  exposed  in  the  line  nf 
inrision,  the  soft  parts  are  retracted  enough  to  |>erniit  the  division  of 
the  cranial  vault  in  this  lino.  This  may  be  done  with  (he  Hey  saw, 
rongeur,  or  the  burr-saw  in  use  with  the  dental  engine.  Wln-n  this 
is  done,  an  elevator  may  be  inserted  and  the  entire  piece  lifted  by 
fnic(iiriu(5  the  uiinut  isthmus.  The  iJericnmiurn  not  having  been  riised, 
the  bone  may  l>e  replaced  after  the  operation,  williout  material  iniiKur- 
ment  of  its  vitality. 

The  dui-a  mater  is  nex*  opened  by  a  crescentic  or  crucial  incision  and 
reflecte<l.  Any  <irt"ending  mass  should  l)e  removed.  If  nothing  abnor- 
mal appears  upon  exposure  of  the  cerebral  .surface,  the  question  of  inva- 
sion of  this  body,  or  of  further  surface  exposuj-e,  must  be  determined  by 
the  gravity  and  prominence  of  the  symptoms  and  the  condition  of  the 
patient.  HsimoiThage  should  he  controlled  by  fine  catgvt  ligatures, 
and  by  aseptic  water  at  about  110*.  On  account  of  the  delicate  struel- 
upe  of  the  several  ves.s(?l.s,  the  ligatures  should  not  lie  drawn  too  tight  or 
any  lateral  traction  made,  for  fear  of  tearing  or  cutting  throtigli. 

The  wound  in  the  dura  should  be  closed  with  catgut  sutures.  A  fine 
catgut  drain  may  at  times  be  indicated.  The  bone  is  next  turned  back 
into  place  and  Ihe  soft  jiarts  sutuivd.  If  rmly  a  niodenile  surface  is  to 
be  exposed,  the  soft  covering  should  be  lifted  separately  and  the  lai^ 
trephine  employed.  The  button  of  bone  reuu)ved  has  been  i-eplaced  In 
a  nunilier  of  instam'es  sncee.^sfully  by  imniej-sing  it  ai*  soon  as  cut  out 
in  warm  stiblinmte  (]i)5°  V.)  and  placing  it  again  in  the  bole  fioiu  which 
it  was  t.'ikfn.  It  would  be  dangew>ns  U*  attempt  resroratinn  <if  the  bone 
when  rhe  underlying  dura  is  destroyed  or  removed.  The  suco'.ss  achieved 
in  late  years  in  this  department  of  sui^ryby  Ilorsley,*  Keen.f  Allis, 
and  otheiN  justifies  the  hope  that  still  greater  progress  is  probable  In  the 
near  future.^ 

•  "American  JonrriHl  of  itic  McViioal  SHenw-a,"  April,  1887. 

t  See  aame,  Uclulivr  ukI  Nowinbvr,  1889. 

I  Thip  oa«  of  recent  hrulti  «uni«rjf  fProf.  W.  W.  Keen,  "  ATncriciin  Jonrnnl  of  the  Mt-dinil 
Roicnr*^"  OcD.Wr.  1888)  UlostraW*  to  wfU  the  value  of  operative  interttT^not  Tlmt  ut 
■lift'mcl  i«  fipiH'D'leil : 

Tumor  of  tirtiin-lipilepty. — A  mnn.  Aired  twenl^-six,  Jit  the  0^  of  three  fell  nkd  scntrk  liin 
l*eai1  nfxin  a  brick,  lie  nmnined  comatom  one  hour.  At  iwentj-threereAnof  affi  li«  hati  ah 
Bttiwlc  uf  wvcTf  nenralttic  psdm.  Tliese  symptomo  Incrwirfng.  i^ulinlnnled.  Id  Fvbrnary.  1883 
(iwenly-fiMir  years  old),  in  epik-plir  cnnTiiUions  oud,  in  April,  paniljris  of  riplit  (aca,  nnn,  nitd 
)«g.  Epili-jiiic  aitnck*  cca»wl  from  N'uvfiiiher,  IS8A,  t<>  June,  IhtnT.  A  ■miill  ■'•nr  iinHiirlLTor  an 
iocti  long  pvr»^teO,  lucnUd  Cuo  iiicli«ii  uod  a  ijuarber  to  the  left  uf  tucdiin  liiieiuid  Uire«iouli«« 


REGIONAL  StTKGEnY.— TIIE  IIEAD. 


398 


II 


'■^" 


m 


/ 


it 


X 


It' 


VVhon  Inro-mtion  of  bmin  has  been  produced  by  fi-agments  of  Imne  or 
other  foreign  subatance.  drainagu  is  an  essential  feature  of  suroessfnl 
treatment ;  indeed  it  is  imiwrative^  f()r  drainap'  is  ns  necessary  in  the 
rninial  cavity  n«  I'lsewbiTc.  This  paint  is  well  ilhistrnted  in  a  brilliant 
CBse  recently  reportetl  by  Dr.  Oscar  H.  Allis.*    A  man  received  a  com- 

beliim]  tb«  left  exi«ru&l  uigular  proc«i».     Dvccmtwr  S,  1897,  It  was  uud^r  to  preesniVL    Teni- 

ptnuore  over  tlie  scar,  OC'fi"  F. ;  CDTroBpoDdli'^  {lotnl  on  op|K>!ilt«  ddo,  94'4^    December  lli, 

]8)^7,  Of>er«tion  au<l«r  etli6r  uid  inoiaioD  tljruutfli  tlw  »cu-  <)own  to  tlie  boae;  no  iudiuation  of 

injnrj  to  th«  t>on«.    A 

nick  wM  ruadu  (n  tb« 

skull  Jiut  at  tbe  Kst  of 

lliu  MUir.     Lnrg«  aenil- 

dtil'tti'itl  l!i])  three inclt- 
kM  >ii<J  u  tialf  brijiod; 
I  eonrcxUjofmHflinnpcM^ 

ttrior  for  (lraiiin{t«  wm 

enl  and  tamed  forwnrd. 

Trei>liine  an  tiicti  and  a 

IlKlf  ia  clianictiT  njipliH 
ISO  as  to  Im-lude  |K)irit 
['pudertbeotdMor.  Pun 

lullierent  to  ttw  tnitti>n 

In  tbo  lower  Einlf.    Hard 

maM  r(M'of;nized.  and  a 
I  Kccmd  button  remored. 

RoDjfnnr  used,  to  fnlly 

»xpo9e    the    remoiiKkT 

of    Uie     minor.       Dura 

npeoed.    It  wm  adbrT^ 

ent  w  lh«  tumor,  and  a 

portion  of    it  wm    re- 
moved   with    tliw    n»o- 

plMin,  which  was  poa- 

Bleat«<l  with  the  fingor.     BIe*dinjt  ooiitrnllH  I>jr  fine  calpit  and  hot  water.  1 16°  to  IJO"  F. 

The  cavity  ooonpii'd  bjr  toinor  wosona  half  6Ued  by  the  rusiltent  hniin  tiHwie  before  oppralion 

wiu)  rfiinpkl«4l.  A  bundle  nfhor»e- 
baira  for  drninf  vraa  carried  acrn«e 
tlie  wound  and  left  pnijectlng  at 
each  ri<le.  Hmall  nibl»er  Inltv  in- 
»«rtvd.  ratieal  reooccreil,  im- 
proves]  III  mind  and  bodr,  ollliun^b 
fuibl  Mmvalxivo  niovt-iii^Dts  oc- 
currwl  at  Pare  inttTvaU, 

Kt-L'ti  oiro  propOHrs  the  fiillow- 
inR  prooednrc  fur  ttie  ri-Ii«f  ot  ob- 
BCNKae  of  thi>  lateral  venlriolea  or  in 
bj'pLTdistonlioD  by  any  flaid: 

L  Trephine  hulf-nsy  rri>Qi  lli« 
oxtcmal  occipital  protaWrnnoe  to 
the  Dp|i«r  fud  of  Uie  li*Aiir«  of 
Jtotandi).  hall'  to  tliroe  iinarters  of 
un  inch  to  eitht^r  aide  of  the  mid- 
dle line.    Pnnctare  toward  tbo  inner  end  of  the  xuprniirbitnl  ridgv  nf  th«  Mine  Hidv  (Fijr. 

416  <\  A).    The  puiicturo  wUl  p»ks  thrvuftb  the  prwuoeus,  and  ibv  uoruaJ  ventricle  will  b« 

♦  "Annals  of  Sorgery,"  July.  I88)». 


Fio.  415  a.— Diaanm  of  the  phult  nbuwtuff  tbo  sh*  of  th«  tumor.  S,  Fl»- 
mirp  !■{  S>lvTii».  A'.  tlKMire  ol'  KolanJ".  //'.  InlmMricUl  nilnu.  F, 
Vcrtica!  or  prvcrntrsi  "nlcu*.  7".  TMni-'ni)  rid;r«-  '.  11.  HI.  th*  lint. 
MCi>nil.  uutl  Uiinl  fruuUl  oinvi>ttitioiw.  Ttir  nval  dotlml  Una  raprHMita 
tiui  tumor,  llic  oroaa  (  x;  the  «itc  of  tlie  near.    (Kn-n.) 


Fw.  USa.— Appunuioe  of  the  nimflr  with  dura  attaelicd. 
^ulunl  >iae.    |,K«n.} 
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minuicil  frai'ture  of  iht?  frrintal  btme,  with  exu»nsive  Inftorations  of  bmin 
tissue.    The  fragments  were  removed  and  the  wound  cleansed.    The 

lesion  extended  along  the 
frontal  lx)ue  to  it«  bori- 
ztmUil  p]at«,  which  wj 
alw>  iJRsured.  In  onier 
to  seoui-e  drainage,  with 
the  finger  of  one  hand 
as  a  jjcrdde,  the  cr!l>ri-| 
form  plate  of  the  eth- 
moid was  bored  lhrou>;h 
by  n  drill  rnrried  up 
through  the  nose  iFig. 
41fi  D).  A  probe  armed 
with  a  ligature  was 
pa.H9ed  through  and  a 
rubber  dniinagL'  -  tube 
thppe  eighths  of  an 
ineh  in  diameter  pulled 
ihi'ough  from  above 
downward,  the  npper 
end  being  left  on  a  level 
with  the  cerebral  sur- 
face of  the  cribrifomi 
phite.  A  wcond  tube 
was  inserted  and  allowed 
to  project  from  the  nose 
and  wonnd  in  the  sknll 
(Fig.  4]5e  and  Fig.  4Wf\.  An  antiiieptic  dressing  was  applied,  and 
the  ^mtient  recovered  without  an  unfavorable  syniptom. 


m 


Tto.  lift  D.— DrtlHaff  thivugb  Iho  oribrtCorm  pUl&    (Jiilit.) 


Dtrtirk  B\  Bomc  point  in  Itio  pD»- 
torior  liipro  «t  frurj)  lug  iii<.-|jes 
and  u  (juiirwr  to  two  invhcs  nnd 
Itireo  qiinrtcra  from  t]i«  Horfnce 
of  tlie  i«('At[>. 

J  I.  Tri.-p)ilii«  at  uDe  tliini  of 
the  dl8t«nci>  from  the  itlnlfelln  In 
til*  opprr  villi  of  \ht  HHHurv  uf 
Rolanilu  nDfl  hiilf  to  tliriM?  qnnr- 
t«n  of  an  incli  t^t  oitlir-r  side  nf 
tliv  middle  liov.  Punrttiro  in 
ihu  dir€M>iion  of  tli«  eit^rnd  oc- 
fipilAl  firut<ibL>raii«)  (Fi)(.  410  c, 
B).  Tl)«  puuctare  will  Iraverw 
tlio  flnt  frontal  ronvohition  w«tl 
Id  fkxint  »(  tlw  tnulor  zoav,  aad 
thv  oomml  VL'Dtrli-Iit  will  Ik 
rtrnt-k  in  ttie  antiriur  Iiurn  ui 
ahuut  tuo  iiielifs  lo  two  ipvlitin 
uiil  a  qqarti-r  from  tliv  itcalp. 


R 


.  Vuiiftu 


Flu.  41fia. — AnlcrD-fxkiuriorMHdUMi  of  iliu  hnd  half  «d  incb  fr»m 
ihc  incdlui  lioe-  /.',  rimirttof  Roluiclo.  /.  Inlnn  A  iinrl  S 
(«>»Udt,  linwof  puiii'luio.  [Iioilctted  Uii«**h'>niiiir  <ljdr'Liim«in- 
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Every  wound  nf  the  face  slioiild  be  treated  with  the  strictest  antise)>sis. 
The  appioximation  of  the  edges  should  be  arcdDipH^hed  witli  exaotneHS. 
The  fiiifst  bhiL^k  u-on-d.Vfd  silk  is  the  best  niut(>riiil,  and  the  interrupted 
sntiire  shniihl  be  |ireferred.  If  Ihechameter  of  the  hii;moiTha#;e  neces- 
sitates oentml  doIiRation,  the  cjiei'nal  carotid  {xmt  the  common  trunk) 
shnnhl  Ih*  tieil.  This  necessity  could  scarcely  arise  in  an  in<'lsi^d  wmitid, 
un[(\ss  the  internal  muxJllnry  or  upper  part  of  tUe  exlernol  carotid  was 
involved. 

Confusions^  of  tbia  rejjion  reqiiirts  as  in  olher  iijirt.'*  of  thehody,  local 
applications,  usually  of  cold  water  or  the  ice-bag.  Eccbymosis  is,  as  a 
rale,  present,  and  is  iffi-sistent  in  the  tissues  about  the  eyes. 

jAiceratvd  icoiinds  of  the  face  are  serious,  on  account  of  the  danger 
of  cliatigurr^ment  after  repair.  If  the  imjcedure  does  not  involve  much 
loss  of  tissue,  the  edges  may  l>e  ]«ired  smootlily  and  united  with  silk 
aururen,  under  careful  antisepsis.  If  there  has  lieen  extensive  contusion, 
a  small  catgut-twiat  dndn  should  be  lefi  at  each  end,  to  guard  against 
the  danger  of  infiltriition  of  pus  in  the  subcutaneous  tissue.  In  wounds 
which  involve  the  circular  muscles  of  the  eyes  and  mouth,  great  ci 
must  be  taken  to  guard  agaiust  contractions  and  deformities. 

Punctured  wounds  require  no  special  cousideration.  ]>e]ication  of 
the  esteraal  carotid  may  be  necessitated  to  arrest  bleeding  fi-om  deep 
wounds  of  the  sphen(^ maxillary  fossti. 

Shof'  wounds  of  the  face  urt;*  not,  as  n  rule,  dangerous  to  life,  even  in 
mililaiy  practice.  Of  3,313  cases,  in  which  fracture  of  the  Ixmes  of  the 
face  occurred  as  a  result  of  shot  wotmds.  as  given  in  the  ''  Medical  and 
Surgical  History  of  the  Civil  War."  by  Dr.  Geoi^  A.  Otis,  only  340 
died,  while  »f  4j9I4  flesh  wounds  only  58  died.  In  civil  practice  the  rate 
of  mortality  is  still  lower. 

When  ihe  missile  has  penetrated  the  spheno  miixillaiy  fossa,  or  di- 
vided any  deeji-seated  vessels,  the  neoesalty  of  lying  the  oxtemal  c-an)tid 
may  arise.  A  ball  or  any  foreign  l)ody  Ifxlged  in  the  bones  or  (issues  of 
the  face  shonld  be  immediately  removed,  when  this  can  be  accomplished 
withoni  an  operation  which  may  incur  the  dangev  of  deformity.  When, 
however,  the  missile  \»  deeply  lodged,  and  is  of  small  size,  it  should  not 
be  molested  until  there  is  evidence  that  it  will  not  remain  eucapsuled 
and  haimless. 

Hones  or  fragments  of  h(me  which  have  been  displaced  in  jiarl,  hut 
not  entirely  stripped  of  |ieriosteum  and  vascular  attachments,  must  not 
be  removed,  since,  if  replaced  and  held  in  proper  position,  they  usually 
become  reunited  to  the  sonnd  bone 


The  Eye. 

Wounds  of  the  eyelids  and  of  the  circular  muscle  of  the  eye  .scnnrely 
require  si)ecial  consideration.  In  incised,  or  larerot^d  wounds  a  careful 
approximation  of  the  edges  of  such  wounds  with  the  finest  silk  sutures, 
and  the  maintenance  of  the  parts  in  a  condition  of  perfect  quiet,  are 
eeaentml.     The  sublimate  and  cuibollc-acid  solulious  can  not   be  em* 
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ployed  when  the  sarface  of  the  eye  is  expose<L  A  saturat<^d  solntlun 
(abuiit  grs.  xv  lo  5j  "f  water)  of  boruL-ic  acid  is  to  be  preferred  for 
jnirjMist's  (if  cltsinliriess.  Contnxions  iilxtul  Iho  eye  should  !m'  milled 
by  ccild  appMcjitions.  using  a  very  smnll  and  light  ice-bag,  or  fivquent 
changes  of  bits  of  Hnen  dnth,  taken  fmm  a  liloclc  of  ice. 

JVVw  ForTKfitions.—  Vascular  groiHh^  (nievi  or  antr"?iomaf3),  usually 
of  the  capillary  variety,  aro  not  ind-eqaeiit  in  the  viciuity  uf  the  eye. 
When  of  small  size,  not  exceeding  a  half  or  three  foui-ths  '>f  an  inrli,  they 
may  be  suoressfnlly  destroyed  by  the  hypo<lemiir  injection  of  ffijm  two 
to  live  minims  of  a  flO-per-eent  solutl<m  of  carlxilic  acid.  Great  care 
sliould  l)«  taken  not  to  allow  any  of  the  solution  to  enler  the  ej'e. 

Rem<»va]  by  free  excision  is  not  practicable  when  the  tumor  is  of  large 
size,  and  when  the  palpebral  margins  are  iuvolveil.  or  when  iheir  shape 
and  Mtuntion  are  such  that  deformity  is  apt  to  follow  the  excision.  A 
careful  upplicutitm  of  the  rules  »ff  plastic  surgery  to  the  region  of  the 
eye  will  oftcm  obviate  deformity,  even  after  extensive  disse<-ti<ins  with 
loss  of  tissue  in  the  vicinity  of  this  oi-gan.  What  bus  bifn  sai<l  of  the 
excision  of  vascular  growths  applies  equally  to  all  forms  of  neoplasms 
in  this  region  which — tliemaelves  a  deformity,  or  nmligiiant  in  charac- 
ter—n'viuirc  removiU. 

When  this  can  be  done  with  safety,  it  is  of  the  nlmost  importance 
tliat  thi?  palpebi-al  margin  be  left  intact  f<.r  at  least  one  eighth  of  an  inch 
iu  width,  and  as  much  mure  as  is  consistent  witb  the  free  excision  of  the 
tumor.    One  incision  should  be  pamllel  with  the  border.    The  palpebral 
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branch  of  the  ophthalmic  artery,  which  runs  jtfirallel  with  and  nl>ont 
this  distance  from  the  free  margin  of  the  lid,  should  not  be  wounded 
when  it  is  pottsible  to  avoid  it.  When- the  dissection  Is  completed,  a 
tongnt.  of  skin  may  l>e  slid  from  the  malar  region  across  the  wound,  pro- 
vided the  space  to  be  Ulled  does  not  measure  more  than  one  inch,  in  its 
transvei-se  diameter.  It  is  jit  times  advisable  \o  divide  the  tension  by 
sliding  a  shorter  flap  from  the  direction  of  the  mwe.  Kor  lai^p'r  s[«ioe8 
a  tlup  may  l>e  tai-ned  from  the  cheek,  hand,  or  arm,  as  given  herejifler. 
Fig.  410  represents  the  sjvace  Iffi  afte»r  the  removal  of  n  myxo-sarcomu  of 
the  fcice,  and  I'^g.  410  a  the  methtxl  of  covering  in  the  deficiency.     From 
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the  outer  angles  jrarallel  incisions  were  continned  Ihrtmgli   the  skin 
toward  the  ear,  ua  far  as  was  necessary  to  secure  integument  ent>ugh 

to  slide  a<Tii88  the  gap.  The 
frnnJirv'TJtt'/fj.n'fil  art^Tv,  wli  ich 
rnns  iilKmt  one  foiirlli  of  an 
inch  below-  and  parallel  wiih 
the  zygoma,  should  be  kept 
in  the  Hap,  which  is  disHecte^l 
up  until  the  nnd  nearest  the 
nt*se  can  be  carried  arniss  to 
^i^^jfy-'  the  edge  of  the  wound  upon 

the  no.'f  and  siitched  at  this 
point.  Tho  lower  honler  ij* 
next  fastened,  and  after  this 
the  palpebml  boMer  is  sliteh»?d 
to  the  upper  margin  of  the 
tongue  of  skin  with  the  finest 
sntnre  mnteriiil.  The  BUtureN 
may  be  removetl  in  frr>ni  lour 
to  six  days.  It  is  neceseary 
to  arrest  all  bleeding  from  the 
bottom  of  the  cavity  left  after 
a  dissection ;  that  from  the 
jTio.  4ij^  edges  will  be  ari-ested  by  the 

sutures.  The  tension  on  the 
flap  should  not  be  so  gi*eat  that  the  blood-supply  is  seriously  interfered 
with.  After  the  lirst  sutures 
are  inserted,  it  will  be  well  to 
wait  for  a  few  minutes  in  or- 
der to  see  that  the  circulation 
is  established.  Fig.  416  b  and 
Kig.  41fif:  are  taken  from  a 
T>ationt  from  whom  a  large 
mevus  was  excised,  and  the  ^  > 

wound  filled  by  free  dissection 
and  sliding  of  the  Integument 
of  the  cheek.  Little  or  no 
erersion  or  drugging  down  of 
the  lid  will  follow  in  these 
operaiiiiUH  when  carefully  per- 
formed. 

Sebaceous  tumors  (reten- 
tion-cysts) are  occasionally  met 
with  on  the  outer  surface  of 
the  lids,  and  in  the  skin  alxuit 
the  orbit,  Tliey  should  bo  re- 
moved by  thorough  dissection 
of    the  sac.      Wheu   situated  tw.  *i«o. 
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upon  the  lids  they  resf  between  the  integument  and  the  tarsal  carH- 
Inge.  The  lino  of  ineiRion  tthould  be  pnmllel  with  the  free  burder 
of  the  lid,  to  avoid  dividing  the  horizontal  libers  of  the  orliiculnris 
mnscle. 

Hordeolum^  or  "stye,"  is  a  purulent  inflainmation  of  the  aebaceons 
gland  and  bair-foUide  at  the  palpebral  margin.  It  is  a  furuncle  of  the 
lid.  Warm  or  emollient  applicalions  ha.stcn  Ihe  suppurative  prorerta  and 
soften  the  epidermal  covering.  The  treatment  consists  in  early  evacim- 
tion  iif  ihe  contents  by  pressure  after  prickiuf*  the  stye  mth  a  delicate 
slinrp  lance  kw  ne<;dlo.  Professor  David  Websier  recommends  sulphide 
uf  calcinm,  gr.  ss.,  twice  each  day  as  a  corrective  and  preventive  of  hor- 
deolum. 

Chalazion. — Obstruction  of  one  or  more  of  the  dnct-^  of  the  Meibomian 
glands  causes  a  HWelHng  and  iullauimalion  of  the  gland,  or  tube  bt^hiud 
the  point  of  obstruction.  Thesis  protrtisiDns  appnamn  the  mnjunctivnl 
surface  of  the  tanml  cartilage,  and  should  be  tn'atpd  by  puncture 
through  the  edge  of  the  Ud,  with  evacuation  of  their  contents  by  pressure 
on  Iwth  surfa<?e8  of  the  lid,  directed  frcmi  the  base  toward  the  frei?  Iwr- 
der.  in  the  effort  to  squeeze  out  the  i)lng  and  thns  iicstore  the  normal 
condition  of  the  excretory  duct.  Any  inoiaion  on  the  under  surface  of 
the  lids  should  be  made  parallel  with  the  dnets  of  these  glands.  A  rare 
form  of  cystic  tumor  Of^-casionally  develops  in  the  substance  of  the  (;irsal 
cartilage.  It  maybe  cunwlby  incision  and  destriiclioii  of  tlm  sac,  or 
by  evaciuiting  the  contents  and  injecting  one  minim  of  flO-per-cent  car- 
bolic acid  into  the  cyst. 

Blepharitis  or  inflammation  of  the  Hds  may  affect  all  or  a  limited 
portion  of  these  organs.  It  mi>»t  fi«quently  involves  the  ciliary  margins, 
and  is  tcnown  as  MephariltJt  ciliari/t.  la  rare  instances  thecar(ilagt»i  are 
involved.  AciUe  blephaTifiit  demands  rest  and  local  antiphlogistic  ap- 
plications. Cloths  dipped  in  waini  water  are  in  general  more  agreeable. 
in  ckroitic  hlepharUtx  riliarift  the  scaly  covering  of  the  infliimed  boniere 
of  the  lids  should  be  removed  by  the  prolonged  ntw  of  warm  bomcin-anid 
water  and  a  mop  of  soft  lint,  having  first  trimmed  the  lashes  closely. 
M'hen  this  is  done  the  inflamed  surface  shonld  be  lightly  touched  with 
a  pencil  of  lunar  caustic.  At  night  the  lids  should  be  lubricated  with  a 
small  quantity  of  cosmoline. 

lifeplmroxpa^mj  or  spasm  of  the  orbicularix  palpt^irarum  mn.<«cle,  re- 
sults usnally  fnim  irritation  of  the  conjunctiva  or  ci>rnea.  It  may.  in 
rare  instanw^s,  occur  without  any  inllaminatory  ex<-iting  cause  (idiopathic 
blepharospasm).  The  treatment  is  rest  and  the  removal  c»f  the  cause  of 
the  spasm.  lu  rare  cases  division  t»f  the  muscle  through  the  outer  can- 
thus  is  demanded  to  relieve  pressure  on  the  ctrnjunctiva,  cornea,  and 
globe. 

Blej}harfjj}himoxii!,  or  nnm)wingnf  the  pali>(*bral  ofH-ning,  is  due  to 
contraction  of  the  lids  at  the  outer  cjinthus  or  angle  It  may  be  relieved 
by  an  incision  L^ommencing  in  the  outer  angle  and  carried  diretitly 
out  through  the  entire  thickness  of  the  commisiiire  for  the  re<piired  dis- 
tance, extending  the  cut  in  the  skin  a  short  distance  farther  tlian  that 
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Flo.  4tllii. — Incwion  and  *ulurai  Id  opentlau  for 
blvpliuopbinxMis.     (Ua  Wockar.) 


la  the  conjunctiva.     The  edges  of  the  skin  and  rancoos  membrane 
are  then  united  by  ailk  sntufed,  as  shown  iu  Fig.  410  p. 

Laf/ophUiahnQK.  —  Innbility  to 
clijse  the  eyelids  may  be  due  tn  pn)- 
trusion  or  the  ghibe  from  tuniora  cif 
the  orbitnl  cjiviTy.  or  of  the  jrhibe  ; 
it  occurs  in  the  disease  of  which  en- 
largement of  the  thyroid  body  and 
"exophthiilmos"  are  symptoms  ;  in 
Htnjihyltima  and.  in  imrulysis  iii  tha 
facial  neire.  It  is  a  serious  condi- 
tion, on  account  of  ihe  liubiliiy  uf 
nlccnition  of  the  cornea  from  pro- 
longed exposure  of  the  anterior  sur- 
face of  the  globe.  The  indications 
in  treatment  are  first  pallialice  in 
keei>ing  the  lids  closed  by  bandiig- 
in^,  QT  uniting  the  edges  by  suluiv.s. 
When  the  condition  ia  jwrmanent, 
the  operation  of  taT8orap?iy  is  to  be  performed  as  follows :  Intrnduce  a 
horn  spatula  l>etwcen  the  glolw  and  the  lids  at  the  outer  cauthus  ;  make 
the  tis.sue  tense,  and  with  a  sbari*  knife  remove  tlte  free  botxlersof  the 
upper  and  lower  lid  for  a  distance  sufficient  to  close  the  eye  to  tho 
desired  extent.  The  incision  should  remove  the  roots  of  the  cilia.  The 
opposing  edges  are  now  united  with  silk  sutures. 

B/tp?iarop/om'x.—yuts\H,  or  inability  to  lift  the  upiwr  lid,  may  Xte  due 
to  p:irtiul  itr  complete  pnralyais  of  the  third  nen'e,  or  the  tilameat  whicli 
supplies  the  levator  palpebral;  to  adhesions  frt>m  infliimmatory  affec- 
tions of  the  lifl  ;  to  the  presence  of  neophisma  or  lo  acquired  or  congeni- 
tal weakness  of  the  levator  muscle.  In  ptosis  due  to  paralysis  when 
electncitv  fails  to  re»lure  the  function  of  the  muscle  or  nerve,  it  mav  be 
Corit'cted  by  excising  an  elliptic-sbaped  piece  of  tlie  skin  of  the  upjH^r 
lid,  including  the  areolar  tissue  and  the  fibers  of  the  orbicular  muscle. 
Tlie  lower  incision  should  run  parallel  with  the  margin  of  the  lid  and 
aboul  one  quarter  inch  abuve  it.  The  edges  of  the  two  iueisioaa  should 
be  united  with  silk  sutures. 

Syi/ihh'pharon  is  a  term  applied  to  adhesions  of  the  lids  to  the  ocu- 
lar conjunctiva.  Limited  adhe:*ions  maybe  bi-oken  up  repeatedly  until 
a  cure  is  effected  by  the  exteusiim  of  an  e])ithelial  aivering  over  Ihe 
gnuiulating  surfaces.  When  the  adlieahins  are  extensive,  Tenia's  opi»ra- 
ti(m  may  be  performed. 

Supp^)8ing  the  condition  shown  in  Fig.  418  e  to  exist,  the  sym- 
blepharon  is  cut  through  at  4,  in  the  line  of  the  comeo-sclerotic  junr. 
tlim,  and  the  lid  is  dissected  up  to  the  normal  fold  of  palpebral  and 
ocular  conjunctiva  (i>,  Fig.  4IUf).  Two  flaps  {B  and  C,  Fig.  410  Kt 
are  now  dissected  up  from  the  conjunctiva,  and  turned  down  and 
stitched  in  position  lo  cover  the  raw  Mirface  left  by  the  dissection  of 
the  adhered  lid.     The  spaces  left  by  lifting  the  llu|Ki  are  closed  ut  unce 


Kta.  416  r. 
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jUDctii-s  diHiM!t«4  down. 
Ji,  C,  Imeiilon  i<ir  flnin  to 
«ov*r  ttiia  tronod.     (iSwaa- 
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blcf>li*roo  kn  lo  iliui^pair 

tamrd  Bud  wwwJ  toto  now 
pwixion.  A  ^(  Woundi 
eloMdbj^MJlurMi.  (Bwaita^.] 


Ectropion^  or  eversion  of  the  lid,  mny  be  pnr/ial  or  eompMe,  and  is 
due  first  to  weakness  of  the  orbicularis  paljjebrje  muscle,  esj>eeiiiUy  to 
ihe  palpebral  libera ;  second  to  oicatncial  contractions  due  to  injury  or 
disease  of  the  soft  parts  ubove  the  eye,  or  of  the  bones  surrounding  ilie 
urbital  cavity.     The  I<»\vi?r  lid  is  usually  involved. 

The  tmr.(m/in/  is  )pp<'mrive.  In  mild  riuses,  tlu)se  in  which  no  cica- 
tricial adhesions  have  occurred,  the  following  operation,  na  given  by 
Swaiizy,  is  advised  : 

Meihofl  of  A,  liobertson. — Thread  n  long  quarter-curved  neetUe  with 
each  end  of  a  small  Chinese  twisted-silk  ligalui-e,  about  llfteeti  inches 
long:  with  one  of  these  perforate  the  entire  tliickness  of  the  lid  one 
lino  from  the  ciliary  margin  and  one  quarter  of  an  inch  to  the  outer  side 
of  the  center  (6,  a,  Fig.  416  n). 
The  needle  is  now  passetl  over  the 
conjunctival  surface  of  the  lid, 
till  it  meets  the  fold  of  conjunc- 
tiva reflected  from  the  lid  on  to 
the  globe  through  which  the  needle 
is  thrust— the  jioiut  being  direct- 
e<l  slightly  forward— and  pushed 
slightly  downward  under  the  skin 
of  the  cheek  until  a  point  is 
reached  fium  one  to  one  and  a 
quarter  inch  below  the  edge  of 
the  lid,  where  it  is  brought  out. 
The  other  needle  is  introduced  in 
a  corresponding  manner  at  the 
same  distance  from  the  middle 
line  nn  the  inner  side  (a',  b\  d\ 
Fig.  410 11). 

A    piece   of   thin    sheet -lead, 
abont  one  inch  long  and  one  quarter  inch  bntud.  rounded  at  it«  ex- 
tremitiea  and  smooth  on  all  surfaces  and  edges,  bent  to  fit  the  curra- 
tnre  of  the  eyeliall,  is  now  slipped  under  the  loops  of  the  ligature  that 
:>6 
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pass  orer  the  cnnjunctival  surface  of  the  lid  ;  at  the  same  time  a  short 
piece  of  small  rubber  di7iin.ijure-tube  is  passed  beneath  tbe  luup  un  the 
cutaneous  surface  just  below  the  ciliary  margin.    Now,  as  the  ends  ore 


Fia.  «iei Jaeg«ff*«  plate  ty>liolder. 

drawn  gmdiially  tight,  the  odpe  of  the  lid  is  made  to  revolve  inward 
over  the  upper  edge  of  the  piece  of  lead,  while  the  tarsal  cartilage  is 
molded  to  the  ciin-e  of  ihe  lead,  and  the  lid  assume^s  its  normal  pfwitioii. 
The  threads  are  tied  bflow  over  tho  rnblwr  tube,  rf,  d,  Tho  sutures 
and  lend  are  removed  from  the  fourth  to  the  8ixth  clay. 

In  mild  eotrcipion,  due  to  limited  cicatiioial  adiiesions,  AVbartua 
Jones's  V  Y  operation  may  be  adopted. 

As  .shown  in  Fi^.  41fl.i,  a  V-shii[Mtd  im^ision  m  made  so  as  to  inclnde 
tho  scar,  the  tiap  disseofe*!  up,  and  the  nnderiyinK  cicatricial  adhesions 
cut  out.     The  lid  is  lifted  into  its  normal  position,  stitched  to  its  up- 

per  fellow,  if  necessary,  to  hold  it  iu 
ploce.  and  the  ed^s  of  the  wound 
sutiircd  from  below  upward.  leaving 
a  Y-shaped  scar  (Fig.  410  k). 


Fifl.  ♦!«  J.— Wharton  Jniu»'«  ODeraUon 
fur  MtropUHi  of  iliu  lowcf  lid.    (U« 


^^-^ 


Fw.  <19  «,— Th«  MRU,  irfter  »li«  <Up  b 
d)«M<vt«d  nil  nnd  tlio  vutun*  ued. 
(Do  Wvuker.) 


Fn>.  410  L.— Complete  tvtn^im  of  lomr  IM,  die  !• 
chMiriolal  ooiitnwtivD»  oAcr  oftltta  of  ttan  orUUI 
Durglii. 
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iiimed  aci'oss  to  its  new  position,  the  eyelids  should  be  stitched  to- 
gether, and  the  flap  accurately  au<l  carefully  stitched  to  the  margins  of 
the  elliptical  wound.  Befon?  tho  lower  row  of  sutures  are  inai?rt<'d,  the 
edges  of  ilic  iwrpendicular  wftund  from  which  the  flap  was  removed 
should  be  approximated  by  sutures  of  tine  silk,  which  material  should 
be  used  throughout.  Tlie  stitches  are  to  be  removed  on  the  tifth  day. 
If  any  puffing  remains  at  the  seat  of  the  pedicle  of  the  llap,  it  may 
bo  relieved,  after  a  few  months,  by  dissecting  out  a  smali  elliptical  piece 
and  bringing  the  edges  together.  As  it  i.-^  oft*'n  desirable  to  avoid  a 
scar  upon  the  face,  an  effort  should  l_>e  nuide  to  fill  the  cavity  left  by 
dissecting  out  cicatricial  tissue  by  lumiugaftap  from  the  ulnar  border 
of  the  palm  of  the  hand,  which  is  free  fnmi  hairs. 


Bntropion,  hiversion  of  the  lid,  usually  results  from  chronic  inHam- 
mation  of  the  conjunctiva  and  tarsal  cartilage.  It  is  more  frequent  in 
the  upper  lid,     lu  mild  cases  relief  may  bo  obtained  I>y  excising  an 


i  -lUiMIIfcM 


elliptical  strip  of  the  integument  of  the  lid  and  stitching  the  edge  of 
the  wound  together.    When,  however,  the  tarsal  cartilage  is  invnlved, 

Snellen's  method  will  pi-ove  more  satisfactory. 
With  Knapi)'s  clamp  applied.  m:ike  an  in- 
cision through  the  skin  one  eighth  of  an  inch 
fn>m  and  parallel  with  the  whole  length  of  the 
niiirjrin  of  the  lid.     Lift  the  sldn-flait,  expoj 
the  fihers  of  the  orbicularis  muscle,  and  excise' 
R  strip  of  the  muscle  about  one  twelfth  of  an 
inch  wide  for  the  full  length  of  the  incision. 
The  tarsal  cartilage  is  now  seen,  and  from  it 
as  far  as  it  is  exposed  a  wedge-shaped  piece 
is  exciseid  with  a  shar]*  knife  {Fig.   41fi«^). 
The  apex  of  the  wedge  {joint-s  toward  the  con- 
^i*"^-ES?o7l"rlS!     juncliva,  but  the  seclion  should  not  extend 
Tbp  iDu.L-uiiirKtri[.«H.iatn«ti-     entirely  through  the  cnrtilnge.     Three  suture^ 
■fdwoK-TCij.  <ii*Wockcr.)        are  now  inserted,  each  entering  from  without 
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Fi4.  4l«a.— FroBtTlewartheuiBo.ifUh 
■utun*  iaMrud  tmiy  W  b«  UwJ. 
(Do  Wwicr.) 


inward,  traversing  the  skin  and  muscle  (Pip.  410  r)  of  the  Btrip  left  at 
the  palpebral  margin;  then  in  the  same  direction  it  is  tairritHl  iinrosB 
the  wound  into  the  upper  bevel  of  the  incision  in  the  cartilage,  from 
whicli  it  emerges  (n-ithuut  tmuHtixing  the 
intPKUnient  of  the  flap),  to  be  a^piin 
bnmpht  out  through  the  tisanes  it  tirat 
entered,  about  one  eighth  of  an  inch  dis- 
tant from  the  jKHot;  of  entrance.  Each 
end  of  the  suture  is  fastened  witli  a  ahot, 
to  prevent  it  catting  through. 

Eczema  of  the  eyelids  is  not  of  very 
frequent  occurrence.  Swanay  recom- 
nien<lH  (Iiediiily  removal  (if  the  crusts  by 
bathing  the  parts  in  a  warm  solution  of 
biciirbouate  of  potash,  drying,  and  then 
painting  with  solution  of  nitrate  of  silver  (gr.  xx  to  water  3j)»  oflor 
this  an  ointment  of  boracic  acid  (gr.  xxx  to  3  j)  is  applied. 

£lpicanihus, — This  term  is  applied  to  a  congenital  defect  which  con- 
sists of  a  fold  of  skin  stretchtnl  acitiss  the  inner  cAnthus  and  the  curun- 
cula.  It  Huiy  be  relieved  by  excising  an  elliptical  jjiece  of  integument 
in  the  long  axis  of  tlie  nose  just  between  the  eyes.  The  width  of  the 
excised  portion  must  be  sufficient  to  remove  the  deformity  when  the 
edges  of  the  wound  are  drawn  together  by  sutures. 

Hestoration  oftht  Eyelld^s.—ln.  destruction  of  the  lids  by  accident  or 
disease  it  becomes  necessary  to  restore  the  covenng  to  the  globe.  Flaps 
may  be  turned  from  the  neighitoriug  healthy  integument  or  borrowed  by 
a  plastic  operation  from  the  arm.  In  mnny  ca^es  much  damage  may  be 
preventetl  by  applying  gmxl-sized  and  numerous  grafts  to  the  exposed 
surfaces  while  granulation  is  going  on. 


The  Lacurtmal  Gland  and  Ducts. 

Disease  of  the  lachrifmal  gland  is  rare.  In  inllammalion  of  this 
organ  (dncryoadenUis)  tenderness  and  swelling  may  be  observed  in  the 
npiier  outer  jwjrtion  of  the  orbital  cavity,  lu  well  marked  enhu-gement 
fnjm  any  cause,  the  eyelid  is  pushed  forwanl  and  the  globe  displaced 
downwnrti  ond  inward.  An  abstH-ss  here  shonld  l>e  opened  hy  puncture 
through  the  Ikvsc  of  the  lid  at  tlie  most  convenient  point.  When  a  neo- 
plasm develops  in  the  gland,  extirpation  shonld  l>e  done  by  incision  in 
the  fold  of  the  up])er  lid,  just  beneath  the  brow. 

Epiphora,  orcnntinual  overflow  of  twii-s.  i«  caused  by  obstmction  in 
tlie  syst<^ni  of  canal.H  wliieli  n<»rmiilly  should  <!ondu(^t  the  seirretiuu  of  the 
lachrymal  gland  from  the  matins  of  the  lids  into  the  nasnl  cavity,  or 
by  displacement  of  the  pmiHum  lufhryninlfiy  so  that  the  tears  can  not 
enter  the  orifice.  On  account  of  its  poairion,  the  lower  canaliculus  is  of 
znnch  more  importance  to  the  drainage  of  the  eye  than  the  upper. 

Kpiphora  due  to  disturlxince  r>f  the  canaliculus  may  b»;  present  as  a 
eymplom  of  auy  displacement  of  the  lower  lid,  from  swelling,  paraly- 
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sis,  or  dcatricinl  cnntniction,  the  direction  of  the  pnnctare  being  eo 
changed  that  neither  gravity  nnr  the  normal  suction-fnrce  will  caiTv  the 
awiretiou  into  the  opening.  Occlusion,  partial  or  complete,  may  occur 
either  frtim  lodgment  of  foreign  substances,  prwliints  of  inflammation, 
puB,  epithelia,  etc.,  and  occasionally  to  calcareous  formations  {da- 
cryolUhji). 

The  most  common  form  of  obstnu'tirm  is,  however,  met  with  in  the 
nasnl  ptirtion  of  the  excretory  apparatus.  Catarrhal  inflammation  of  the 
mucous  membrane  lining  the  canal  or  cyst  may  occlude  the  duct  either 
by  approximati<m  of  the  walla  or  by  excessive  secretion  of  tenacious 
mucus.  Such  cnndition  i.s  met  with  in  patients  of  all  ages,  occurring 
chiefly  in  th(i  pnorly  nourished  and  scrofnlous  or  iuberculuus  Hubjecis, 
who  suffer  fntm  chnmic  nasnl  catarrh  and  ophthalmia,  or  ostitis  of  the 
neighboring  bones.  As  a  result  of  obstriietion  in  the  nasal  duct,  dacryo- 
eystitU,  or  inflammation  of  the  lachrymal  sac,  may  ensue  with  disten- 
tion, the  swelling  showing  beneath  the  skin  at  the  inner  tingle  of  the 
eye  {muco-cele). 

The  treatment  of  displaced  prmctum  lachrymale  should  be  directed 
to  the  restoration  of  the  lid  to  its  nomiul  iJoKilioa.  In  partial  olmtructinn, 
due  to  catarrhal  ccmditions,  relief  may  be  obtained  by  slitting  the  cnnnl 
with  thectinalicnlus  knife  or  scissors,  and  frequently  repeated  irrigations 


S-iCkwyN-ci. 


Pio.  117.— AgDow's  cacBlIcnU  knife. 

with  the  lachrymal  .syringe.  When  obstruction  occurs,  dilatation  by 
means  of  probes  is  indicated.  Should  the  stricture  be  close  and  resist- 
ing, the  knife  should  he  carefully  introduced  and  a  division  efl'iM'ted,  the 
dilatation  being  c(mtinued  by  inserting  the  prolMW  at  intervals  of  two  to 
six  days.  The  prognosis  in  many  cases,  no  matter  how  faithfully  and 
skillfully  treated,  is  not  favorable. 

In  slitting  up  the  canalicnlus  the  delicate  probe-pointed  knife  or  scis- 
sors should  be  introduced  at  the  inferior  punctum,  and  iiirried  lowanl 
the  canthus  for  a  distance  of  about  one  sixth  of  an  inch,  the  slit  extend- 
ing f<jr  this  distance.  The  wound  should  be  kept  ojwn  by  forcibly  sepa- 
rating the  edges  once  or  twice  a  day,  until  the  cut  surfacea  are  eovc^red 
with  epithelium  and  the  trough  becomes  permantuit^    Some  opprntors  in 

chTonic  dacryo-cysft- 
tis  prefer  to  slit  the 
upper  canalicnlus  and 
pass  the  i)robes  by 
this  rr»ute.  The  bulb- 
Fi«.  «r*.-Ti.wboid'»  iMiir^tiifti  probe-,  pointed  dilatjng-probes 

should  now  be  careful- 
ly intTodnced,  beginning  with  the  smaller  sizes  (Pig.  417).  As  soon 
as  the  bulb  ent«»rs  the  sac,  it  should  be  gently  and  slowly  direcled 
along  the  nasal  duct  until  it  is  aiTested  by  the  floor  of  the  nose.  The 
larger  sizes  may  be  introduced  as  in  the  treatment  of  sthcture  of  the 
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Fw.  (IT  B.— Atwl'B  wyriagis. 


nn'thra.     AfU^r  fult  dllatatiun  is  secured  tbe  channel  shnuld  be  wiuihed 

out  diiily,  for  ul>oat  ten  duys,  with  a  1-per-cent  boracic-acid  siiluiiun. 

For  this  purpose  Ancl'a  syrinpe  ^Kif^.  417  b)  will  be  fuuad  usefuJ.     The 

pr«)l>e*iHiinre<l    nozzle  is  iQir<»- 

diiced   into   the    mc  and   the  ■  ^^^^|^ 

water  forced  through  until  it  ■       ^^ 

flows  freely  into  the  nose.     If 

thii    obstmction     recurs,     the 

probes  should  be  r<'inrrodu<!oii 

Ht  re^ilar  intervals,  ji^radually 

increa.<un|c;   nntil  a  permanent 

opeDlng  is  effected. 

Ttickiaxin,  or  turning  in  of  thn  eyelashes,  occurs  with  entropion,  but 
may  exist  independently.  Oirtmrrin^  with  invention  of  the  lid,  it  does 
not  require  any  ullier  interference  than  tliat  piveu  for  the  cun»  of  entro- 
pion.    When  the  ciliai  turn  in  without  inveiTnnn  of  the  liil,  the  proj^er 

method  of  treatment  is  total 
excision  i>f  the  Imir- follicles. 
'ITiis  should  Im*  accomplished 
by  two  pnrallel  incisions  made 
Fw.  «Ta-ttn'  ii*(inif  fowop*.  along   the  marpn  of    the  lid. 

one  on  either  side  of  the  row  of 
hairs,  and  extending  deep  euough  to  insure  the  complete  removal  of 
the  roots  of  the  ciliip.  When  only  a  few  hairs  are  at  faull,  the  fnllicles 
may  be  destnn'ed  by  the  ^Ivnnic  needle.  When  depilafinn  is  de- 
manded, the  instrument  showti  in  Fig.  417  c  ■will  l»e  found  of  great 
service.  In  dUtichiasU  there  is  an  extra  row  of  cillte ;  these  require 
removal  by  the  method  just  given. 


The  Conjunctiva  and  Corska. 

Cnnjvnctimiis  may  Iw  acute  nr  chronic,  and  circumscribed  or  diffuse. 
f^mpU  cot\jJincUmtl8  may  result  from  prolonged  strain  or  over-use  of 
the  eyes,  from  the  lodgment  of  foreign  particles,  or  exposure  to  strong 
'n-inds.  The  h^'per.'emia  may  be  confined  to  a  limited  ]H>rtion  of  the 
mucous  membnme,  or  spread  over  the  entire  pal^wbiul  and  ocular  con- 
junctiva. 

The  treatment  consists  in  the  instillation  of  two  or  three  drops  of 
cocaine,  two  to  four  per  cent  solution,  at  intervals  of  fi-om  one  to  several 
hours,  the  removal  of  any  foreign  matter,  rest  by  closure  of  the  lids,  or 
the  dark  i-oum  and  the  application  of  soft  cloths  taken  from  cold  boracic- 
acid  Solution  (grs.  x  to  3  j)  or  fixjm  a  block  of  iiw. 

Follicular  conjunctimtis  may  follow  an  acute  simple  inflammation, 
and  is  thannl«'ri/.ed  Ity  tfie  development  of  small  red  point-s  or  elevalicms 
i*ciitler«'d  <iver  the  deeper  portions  of  the  jmlpobral  surfaces  of  the  mucous 
membmne  and  the  contiguous  reflection  of  the  ocular  conjunctiva.  Tlie 
elevations  are  swollen  and  distende<l  lymphatic  channels  and  folliides. 
The  diseaae  is  charucterized  by  considerable  x>ain,  iuability  to  use  the 
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Fio.  41 ». 
Granukr  lonor  lid.    (Eblv.) 


eyes,  and  a  sensation  as  if  a  gritty  or  sandy  tml^tance  were  preHent.  In 
treatment  the  cimditiDii  of  the  general  system  should  iw  inipnivcd  by 
tonics  and  nitlritioiitt  dif t ;  re.sl  tti  tbe  diseased  organs,  and  the  daily 
application,  by  means  of  a  camel's-hair  IiruHh,  into  the  cntijiinctival  sao 
of  a  small  maas,  ah*mt  one  eighth-inch  diameter,  sulphate  of  copper  ^. 
88.  to  ij  in  3  j  vaseline  (Swanzy). 

(rranular  Conjunctlmtis  [Trachoma). — It  is  not  yet  positively  known 
whetlier  there  ia  any  i-eal  pathological  difference  between  follicular  and 
granular  disease  of  the  coiijuntrliiva.  Some  obsurvera  hold  that  the  latter 
is  but  an  exaggerated  and  chi-onir  form  of  follirular  conjunctintis.  The 
weight  of  opinion,  however,  favors  the  non-identity  of  the  two  diseases. 
Trachoma  is  chiefly  met  with  nnumg  the  lower  classe-s — the  pnorly  fe<l 

and  overcrowded,  who  live  in  damp  nnd  unwhole- 
some surroundings.  It  is  held  to  be  contagioua 
at  all  times,  and.  in  the  more  violent  formn,  when 
a  muco-jiundent  discharge  is  plentiful,  tlie conta- 
gions nature  of  the  aiTeotion  is  evident  (Pig.  418). 
In  the  earlier  stages  there  appear  upon  the 
lower  lid  lound,  granular  elevations,  vesicujar  at 
times,  scattered  here  and  there,  or  the  whole  mu- 
cous membrane  may  he  thi<.'kly  studded.  As  a 
result  of  the  chronic  itiflammatory  i)rocess  the  lid  is  at  first  thickened. 
As  the  process  is  continued,  connective  tissue  is  developed  with  the 
usual  cit'atiiaitiou  and  coutmctinn,  causing,  in  obstinate  cases,  defurmi* 
ties  of  the  lids  and  grcAt  and  iMirai.stent  discomfort. 

The  treatment  includes  the  niwisnres  just  given  for  follicular  c<m- 
jnnctivitis.  In  adilitiou,  either  (lie  8ul]>hat€  of  copper  stick  or  nitrate 
of  silver  in  strong  solution — grs.  x-xx  to  5] — or  the  vUtiffafed-  lunar 
caustic.  NettlesUip advises  the  following  strength;  "Nitrate  of  silver, 
one  part ;  nitrite  of  potash,  twu  parts,  fused  together  and  run  into  mohls 
to  form  short  poirtetl  sticks;  used  for  gmnnlar  lids  and  purulent  oph- 
thalmia/' Tlie  application  should  be  made  every  day,  or  less  frequent- 
ly, as  may  be  demanded.  When  these  measures  fail,  canthoplusty  may 
be  done  and  the  dlseaseil  tissno  dis.sectod  from  the  Jids. 

Qouorrhmil  Ophtkalmia. — Conjunctivitis  cau^'d  by  the  introduction 
of  (he  virus  of  gonorrhoea  into  the  eye  should  be  treated  with  great  care 
and  persistency  frum  the  first  sympt(mi  of  this  painful  affection.  Usually 
a  single  organ  in  attauked.  it  is  important  that,  while  the  effort  to  cure 
one  eye  is  being  made,  the  other  should  l>e  protected  from  the  conta^on. 
To  effect  this,  a  watch-glass,  to  the  edgi?  of  which  adhesive  plaster  is  at- 
tached, is  placed  over  thn  sound  eye  and  clo-sely  fastened  to  the  skin 
about  the  orbit  by  the  plaster,  so  that  it  is  hermetically  sealed.  This 
should  not  bo  removed  until  the  other  eye  is  well. 

In  the  local  treatment  of  the  affecte*!  eye  i(  is  retpiired  to  remove  the 
purulent  discharge  by  frequent  irrigation  with  warm  boracic-aeid  wiiter 
or  by  the  pellets  of  lint  or  absorbent  cotton,  and  to  brush  over  the  everted 
lids  ourti  or  twice  a  day,  as  the  attack  Is  light  or  severe,  a  solution  of 
uitrate  of  silver  (grs.  xx  to  5j).     The  excess  should  be  immediately 
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WQ»hed  off  with  tepid  water.  Cold  appIinationH  an*  of  ^freat  im[«»rtance, 
and  a  very  efficient  method  is  to  apply  frequent  changes  (every  one  or 
two  miniiles)  of  pieces  of  Hut  about  two  in(-'bt«  siiuam,  which  are  taken 
direclly  from  a  lilork  of  im  and  hiid  over  the  itiflntntHl  organ.  In  thi» 
form  of  conjunctival  inflammation,  as  in  others  where  the  injection  is 
marked  and  the  thickening  great,  and  where  jMiinfuI  hlfpharoJipa-sm. 
occurs,  or  where  a  free  diacharge  of  purulent  matter  can  not  he  effected 
by  ordinary  means,  canthvplaaty  Ss  requii-ed.  This  oijeration  coiisista 
iu  ^lilting  the  outer  eunthu»  in  the  direL'liun  of  the  ear,  and  in  ihia  way 
dividing  the  filiert*  of  the  orbicular  mnaclo. 

In  gonorrhteal  conjunctivitis  the  impairment  of  ftinction  in  the  mus- 
cle is  not  iniended  t(»  he.  of  long  duraJ.it)n,  and  the  wound  is  left  open. 
In  some  cases  of  spasm  of  this  muscle,  and  where  a  chronic  inflammation 
exists,  the  mucous  membiune  is  stitehetl  to  the  skin  along  the  edges  ol 
the  wound,  thus  preventing  a  reunion.  Reunion  may  be  effected  later 
by  iKiriug  the  edges  and  bringing  the  jiarts  together  after  the  lesion  for 
whieh  the  cunthnplasty  was  performed  is  healed.  Cocaine  Hlinuhl  he 
osed  to  relieve  pain,  and  all  adhesion  between  the  ocular  and  palpebral 
mucous  surfaces  should  l)e  broken  up  as  soon  as  discovered. 

Conjunctivitis  in  the  new-Iwm  {opkthnlMia  neonaforum)  is  a  form  of 
purulent  ophthalmia  which  usually  results  from  the  inoculation  of  the 
conjunctiva  with  septic  matter  preseut  in  the  genital  passages  of  the 
mother.  It  may  come  from  carelessness  on  the  pjirt  of  the  nurse,  herself 
affected  with  a  Ieucorrha?a,  etc.,  or  from  the  lodgment  of  any  virus  in  the 
eye  of  the  chihl.    The  trenlmrut  is  jtrophyfuciir.  as  well  as  curalirfi. 

The  eyes  of  a  child  born  of  a  mother  known  to  be  suffering  from  a 
vaginal  discharge  of  a  purulent  cliaracter  should,  as  soon  as  possible 
after  birth,  be  washed  or  mopped   out  with  clean  warm  water,  or 


Fn.  410  A.— Urcip-fibM  fat  tbe  c^e. 

bnracic-nrid  solution,  to  l»  followed  with  one  or  two  drops  of  a  9-per- 
cent nitrate-of-silver  8oluti<m  (grs.  ijss.— 5j)  once  or  twice  a  day,  for 
three  or  four  days. 

When  the  disease  is  declared,  the  pus  should  Iw  gently  removed 
from  the  eye  by  pellets  of  soft  lint  or  absorbent  cotton,  dipped  iu  warm 
boracicacid  solution,  the  lids  everted,  and  nitrate-i»f-ailver  soliilion  (grs. 
T-x  to  5  j^  applied  to  the  inflamed  surfaces  by  means  of  a  canielVhair 
brush.  The  excess  should  be  immediat^^ly  washetl  away  by  the  free 
use  of  warm  water.  This  should  be  n?pented  every  day  until  the  puru- 
lent dis<';lmrgo  is  notably  diminished.  Bomcic-acid  water  (grs.  v — Sj) 
should  be  used  several  times  each  day  after  the  application  of  the  nitrate 
of  silver. 

Croupous  eonj'unciimiis  is  a  contagious  disease  met  with  in  children, 
end  charnrterized  by  injin-Mon  of  the  mui-ous  miimbnine.  sw^elling  of  the 
lids,  and  the  deposit  of  a  film  or  menibmue  ujton  the  conjunctiva. 
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The  treatment  consists  chietiy  in  frequent  wnsMnp  of  (he  eye  with 
warm  boracic-iwid  water  in  the  earlier  stages.  When  suppiu-'atiou  super- 
Tenes,  Ihn  iii(licHtion.s  ar«  the  Rame  as  for  piiriildnt  ophthalmin. 

Diphlheritic  VoiijunvtirUiH. — In  lliis  disease,  which  is  exceedingly 
twntagious,  the  inJlamnialory  process  is  rapid  and  often  hoi>eIeasIy  de- 
stnirlive.  The  lids  soon  lnH'<inie  frrt^atly  Hwollen,  and  the  mup^in.s  mem- 
branes are  glazed  over  with  a  tniigh,  ch)sely  adhenml  (lijiliiheriric  mem- 
brane. The  period  of  intiltnition  viLries  from  six  to  ten  days,  and  is  fol- 
lowed by  the  stage  of  suppuration. 

?Vm^/if/iA-  the  immediate  danger  is  destruction  of  the  cornea,  the 
drctiJutiun  l>eing  more  or  lesR  interfered  with  by  the  fulue  membnino. 
Since  nil  pre„ssiire  .should  be  eliminated,  in  extremo  cases  it  will  be  advisa- 
ble to  perform  cantkoplasiy.  Cold-water  dressings  should  be  employed 
in  the  early  stuges.  Leeches  to  the  temples  are  advised.  When  suppu- 
ration ensnes,  astringenrs  are  indicated. 

Pterygium  is  the  name  given  to  a  vaacidar  network  which  extends 
from  the  ocular  conjunctiva  on  to  the  cornea.  It  is  usually  situated  on 
the  inner  side,  less  frequently  on  the  outer  portion  of  the  glolw.  It  ia 
commonly  trianguhir  in  sha[)e,  the  n])ex  encroaching  more  or  less  upon 
the  cunieal  surface.  It  is  ciinsed  by  constant  irritation  from  dust  or 
sand,  or  line  particles  of  matter  floating  in  the  air,  and  is  therefore  chiefly 
met  with  in  sandy,  arid  wgions. 

When  small  and  not  progressive,  it  is  advisable  not  to  interfere  with 
pterygium.  \ATien  it  is  growing  steadily,  it  should  be  tied  off  or  removed 
by  dissection.  For  the  tirst  method  the  pterygium  is  lifted  at  the  mar- 
gin of  the  cornea,  and  a  fine  silk  thread  can-ied  beneath  it  here.  A 
8ec<md  is  carried  beneath  the  Lrase  oC  the  mass  at  the  conjunnivjd  fold. 
The  ligatures  are  tied  and  cut  short.     In  a  few  dnys  they  rome  away, 

and  the  vascular  tuft  disjippears ;  or  a  dull  in- 
strument, as  a  strabismus- hook,  may  l>e  insert- 
ed beneath  the  pterygium,  which  is  gradually 
detachtMl  und  divided  \^ith  tho  sci.s.sora.  One 
or  two  sutures  are  inserted  to  close  the  wound, 
where  the  base  uf  the  growth  is  cut  away  from 
the  c^mjiinctivn. 

Pinffuerula. — This  is  a  small,  yellow  eleva- 
tion fkccasionally  met  with  at  the  inner  or  outer 
margin  of  the  cornea  (Fig.  41Ub).    It  occurs  Uftnally  in  the  aged,  and 
should  not  be  mok^sted   unless  it  seriously  interfer(>s  with   vision  or 
comfort.     It  is  n  simple  hypertrophy  of  the  tissues  of  llie  conjunctiva. 

lAtjius  of  the  conjunctiva  is  exceedingly  nire,  iind  does  not  require 
special  consideration. 

Epifhelifynm  here  does  not  differ  from  this  affection  on  other  mucous 
surfaces. 

Cystic  tum^s  occur  in  the  conjunctiva  in  a  certain  projKtrtion  of 
cases,  and  demand  extlri)atioa. 

Polypus  develops  occasionally  on  the  semilunar  fold,  or  carnncola, 
and  should  l>e  clip]>ed  off. 


Yw.  -(Irt  n. 
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JMhiaaUt  or  calcificiitiun  of  the  swretion  of  the  MeHKiiniaD  glands, 
appears  in  the  shnpe  of  little  white  BpotH  or  elevations  on  the  inni^r  Hur- 
fjiees  of  the  lida.  As  they  piTicliiee  ct)iisideml>lH  irriialion  of  tlic  roniunr- 
tiva  Jiml  Cornell,  they  Hht)uUi  ha  picked  out  with  a  needle-point  after 
iin}eHlhe»iii  with  coenine  is  secured. 

Xerosis  Is  a  term  tipplled  to  a  dry  condition  of  the  conjiinciiva  re- 
sulting from  changes  in  the  structure  of  this  membrane  and  deficient 
supply  of  the  .secretions  whieh  moisten  this  surface.  'Hie  indiaitiuns  are 
to  remove,  if  possible,  any  chronic  infiammatory  CTiiidition.  and  keep  the 
eye  moist  by  artiflcial  means. 


-*c 


1^.    IKMIIIH  *.  C(J- 

Fra.  4l8a.— SioWa  iris  koiftt 


T«»1A-...     .1 


Fu.  4180. — t^uielt**  cnrcuo. 


COBHEA. 

Foreign  Bodies  and  TTown*?*.— Xon-penetrating  wounds  of  the  cor- 
nea shuuld  be  thoroughly  cleansed  with  warm  boi-actc-acid  solution,  and 
the  lids  closed  with  a  banda^  until  repair  is  eifec-led.  A  i)enetmliug 
wound  should  be  treutwl  un  the  .same  priuci  pic  lus  theincisitm  for  cataract, 

A  foreign  body  Io<lged  upon  or  buried  in  the  cornea  should  be  at  once 
removed.  Anffistheaia  with  cocaine  is  esMential.  Oblique  illnmiDarion 
by  means  of  the  convex  lens  is  of  valne  in  locating  the  body.  A  clean 
needle  or  knife-point  may  be  used  in  lifting  the  foreign  sulutuuce  out. 


3 


Fw.  4IB  R.— Dctnom'B  retnAora. 


^P  Keratitis,  or  c&mHtis,  may  originate  from  injury  or  disease  of  the 

cornea  proper  or  by  extension  of  the  inflammatory  process  from  the 
conjunctiva  or  sclerotic,  iris  or  choroid.  The  symptorns  are  pain  vari- 
able in  chanict«^r,  interfencnre  with  vi.sion,  especially  if  the  intiltration 
occurs  toward  the  center  of  the  cornea,  and  the  appeamnce  of  a  cloudy 
film  ujjon  the  noriually  clear  and  transparent  membnnie. 

Diffuse  idioiMithie  ki-nititis  usually  commences  at  the  periphery  and 
travels  toward  the  center.  Occurring  aa  a  feature  of  a  constitutional  dys- 
crasia  (sj^philis,  tuberculosis,  etc.),  both  eyes  are  usually,  though  not 
simultaneously,  involved. 

Absceits  (if  the  trorneu  may  be  recognized  by  (he  gmyish-yeUow  color 
of  the  pus  collection  and  the  greater  density  of  the  membrane  at  this 
point.     In  many  cases  the  trausudaiiun  or  escape  of  the  purulent  liquid 
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takes  place  into  the  anterior  cfanraber,  and  may  be  seen  to  occupy  the 
lower  portion  ul  this  space  {hypopyon). 

Trvnlment. — la  traumatu'  keruJitis  the  removal  of  all  irritation,  dis- 
infection wirh  wami  bomriir-acid  solution,  iclitif  from  imin  by  rociiine 
locally  or  morphia  internally,  and  the  exclusion  of  light  by  the  dark 
room,  bandage,  or  shade,  are  the  indications. 

When  the  disease  is  secondary  to  inllaniuiation  in  other  parts  of  the 
globe  or  conjunctiva,  the  treatment  should  be  directed  tu  the  orif^inal 
malady  as  well  ns  to  the  protection  of  the  (rorneji. 

Diffuse  keratitis  demands  active  constitutional  treatment  to  increajse 
nutrition  ami  neutralize  the  virus  of  general  infection.  In  abscess^  ten- 
sion slioidd  be  relieved  by  careful  puncture.  Penetrarion  ()f  the  anterior 
chamber  with  the  instrument  should  be  avoided,  unless  the  pns  here  is 
rai>idly  inciieasing ;  it  should  then  be  evacuated. 

Paniius  is  a  term  a)>plieil  to  a  condition  of  opztcity  of  the  cornea  due 
to  the  formation  of  a  vasiMilur  network  beneath  the  epithelial  eoveriu^;  of 
this  membrane.  It  is  nssoriuteil  with  a  conjunctivitis,  the  vessels  milly 
extending  fK>ni  the  conjunctiva  inti)  the  cornea. 

If  the  disease  is  due  to  chronic  granular  lids,  entropion,  disttchl- 
aids,  etc.,  the  cause  should  be  at  once  eliminated.  In  milder  cases  of 
persistent  pannus  a  cure  may  he  effected  by  excision  of  a  rxme  of 

conjunctiva  and  sulwonjunctival  tissue  from 
^,,,,.--^1"^:^^,^^^  ari>und  the  cornea  (Nettleship),     In  sevei-er 

"^Xr~-r^^\       cases  the  local  use  of  jequirity-bean  is  ad- 
'    ^^i^  —  ■■I  «^       vised.    Prof.  David  Webster  recommends  the 
f<jl  lowing: 

One  jeqniritj'-bean  coarsely  powdered  is 
placed  in  an  ounce  of  water  for  four  hours. 
The  patient  is  then  required  to  lathe  the 
affected  eye  very  freely  with  this  solution  for 
ten  or  fifteen  minutes,  letting  some  of  it  get 
into  the  eye.  One  thorough  washing  will 
usually  produce  the  characteristic  membrane 
of  the  conjunctiva.  If  this  docs  not  suceee*!, 
the  oiMirulion  shouhl  be  repented.  Or  the 
Fi*.  41P.  bean,  very  iinety  pulverized,  may  be  applied 

to  the  whole  palpebral  conjunctiva. 
A  convenient  shade  or  screen  for  the  eye  is  shown  in  Fig.  419. 
Ulcus  Orfflfffi.— Ulcers  of  the  cornea  may  follow  injury,  or  the  erup- 
tion of  herpes  or  small-pox ;  they  art;  met  with  in  conditions  of  general 
malnutrititm  (syphilLs,  tuberculosis,  etc.),  and  may  also  (tccur  with  in- 
flammation of  the  other  structures  of  the  eyeball,  or  of  the  lids  or  con- 
junctiva. 

llerjMitic  vesicles  occur  at  times  upon  the  cornea,  either  as  herpes 
zoster  oph lit nlmicus  or  herpes  cornea  fei/rilis  (Swanzy).  They  api>ejir 
as  groups  of  clear  vesicles,  the  superficial  covering  of  the  vesicle  giving 
way  within  a  few  houi-s  and  leaving  a  sbalUtw  ulcer.  In  trtntmvui, 
heri>es,  or  the  resulting  ulcer,  demands  little  beyond  x>rotectiou  fn^m 
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light,  the  removal  of  all  irritation  by  the  baiiduge,  and  the  prevention 
of  infection  by  caivful  aseptic  irri;^tlon. 

Phli/rti'tiuits  i\f  the  CoiijunHintt  and  Comen. — Phlycfennlar  iilrprs 
occur  almiwt  iuvarialily  in  strumous  subjects,  either  with  or  witlmut  any 
direct  exciting  cause.     When  first  noticed  they  are  usnally  papules  or 
pastoles  on  the  conjunctiva  or  cornea  or  b<ith. 
There  is,  however,  a  localized  hyperjeuiia  in 
and  near  the  8j>ot»  where  the  elevatitm  o<-cur« 
which  precede-f  the  papule  or  pustule.     Break- 
ing down  and  discharging  their  contents,  ulcers 
of  variable  extent  are  funned.     They  frecpient- 
ly  develop  on    the   conjunctiva  and  sclerotic 
withont  invading  the  cornea.     Not  infrequent- 
ly, however,  the  process  of  ulceration  travels 
on  and  tt>ward  the  center  of  the  cornea,  leav- 
ing behind  a  trail  of  enlai^ed  vessels,  giving  to 

the  whole  a  comet-like  ai)peimince  (Kig.  42(1).  Perforatum  may  follow 
in  a  certain  proportion  of  cases.  These  ulcers  mny  occur  in  all  ages,  bat 
are  chiefly  met  with  after  the  third  year  and  before  the  twenty-flfth 
year  of  life. 

Ulcut  Serpens. — ^The  acute  serpiginons  nicer  is  probably  due  to  in- 
fection. It  commences  as  a  grajnsh  tilra  vr  spot,  breaking  down  fr«rtm  the 
center,  leaving  sharp,  precipitous  edgea  (as  in  phagedenic  chauci-e),  "one 
part  of  which  is  more  densely  opiique  than  the  rest;  this  intiltrated  ad- 
vancing edge  is  the  distinguishing  mark  of  the  ulcer"  (Neltleship). 

Tr^almertl. — la  phlyclennlar  ki^mtitis  and  ctuijunctivitis  warm  appli- 
cations of  bomrie-acid  water  are  u.sijful.  Pain  should  lie  relievwl  aa 
heretofore  directed.  If  blephanwpa.'im  is  present,  eanthotoitiy  may  be 
necessary.  The  ulcers  should  be  stimulated  locally  by  use  of  nitrate  of 
mlver  to  those  on  the  conjunctiva,  the  mitigated  stick;  while  weaker 
aoluttuns  (gr.  v-x,  5  J)  ma-y  l>euse<l  f(»r  the  corneal  ulcers.  In  given  cases 
the  ulcers  may  be  scraped  out  or  burned  with  the  tine  galvano-cautery 
platinum  wire.  The  ])revailing  dyscrasia  should  be  corrected  by  appro- 
priate remedies.  The  nutrition  should  be  increased,  and  an  out-of-door 
life  advised. 

In  acute  serpiginous  ulcer  active  measures  are  often  impemtive,  the 
phagedenic  process  marching  rapidly  to  perforation  and  collapse  of  the 
globe.  TTot  boracic-acid  water  ajvpHrutitms  at  inten-als  of  an  hour  or 
two  are  adviKe4l  fiir  relief  of  pain.  Cnraine  may  also  \w.  instilleil.  If  the 
nicer  does  not  remain  stationary,  it  should  be  carefully  and  thoroughly 
burned  with  the  cautery  neeille  upon  the  same  principle  a.s  fiU'  chan- 
croidal ulcer  of  the  skin.  When  the  serpiginous  ulcer  dips  down  into 
the  deeper  corneal  tissue  and  undermines  it,  it  should  be  laid  Ojieu  by 
incision  in  its  entire  extent. 

Siaphyloma  f^'orH^cP.— Bulging  of  a  portion  of  the  corneal  surface 
may  result  from  intra-ocular  tension  upon  a  j»oint  weakened  by  ulcera- 
tion or  cicatri»itiou.  Conirttl  ntrnra  ditTers  fnun  this  in  Iwiug  due  to 
atrophic  (not  inlliimmatnry)  changes  in  the  centml  portion  of  the  cornea, 
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this  part  projecting  by  reason  of  intro-onular  tension.  "When  perfora- 
tion takes  plaee,  the  aqneons  humor  escnj)es  and  usually  carries  the  iris 
with  it,  this  latt*?r  stractui-e  being  caught  in  the  opening,  where  it  ad- 
heres.    Tljis  rimditiim  \»  knuwn  us  nrUffhtr  Rj/nrchia. 

When  the  staphyloma  involves  n  limited  portion  of  the  cornea,  iridec- 
tomy should  be  done,  makin.'jr  the  nrtifieial  pu]»il  behind  the  best  remain- 
ing surface  of  the  cornea.  In  <-omplete  stapliyloma,  vision  being  losi, 
Critchett's  operation  is  advisable.  Five  half-curv«?d  needles,  threaded 
with  fine  strong  silk,  arn  passed  from  alM»ve  downwaitl  Itirough  tbe 
Bclerotic,  being  made  to  enter  and  exit  half-way  between  tlie  ins«"rtions 
of  the  recti  mnsoles  aud  the  posterior  edge  of  the  staphyloma.     When 
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Fi«.  <3l.-Ncc«lI(«  iDtroduooiJ  hi  Crilchutt'i 
opetuloo  fur  vUpL.tluiuK.     (Abudii.'.) 


Fid.  4SI  A.— Tho  nuiio,  uft^  itto  futunta  m  i 
lied.    (Rwuiuy.) 


the  i>oint  of  each  needle  has  emerged  about  one  quarter  inch,  it  is  al- 
lowed to  remain,  and  the  8taph}h>nia  is  divide<l  by  n  horizontal  incision. 
The  Haps  are  now  sniitped  oil  with  ihe  scissors  altont  ont*  twelfth  irirh 
in  frcmt  of  the  needles,  tins  line  (see  the  dotted  line,  Fig.  42!)  being 
through  the  sound  sclerotic.  Tbe  needles  are  next  drawn  through  and 
the  sutures  tied,  as  in  Fig.  421  a. 

In  conical  cornea^  if  any  ojxMutive  interference  is  deemed  advisable, 
the  conicity  should  l>e  reduced  by  inducing  cicatrization  at  and  about  the 
apex  of  the  projection. 

Vow  Ortwf^s  Method. — Just  to  one  side  of  the  aj»ex  of  Ihe  cone  re- 
move with  the  knife  a  small  bit  of  tbe  surface  of  tbe  cnniea  without 
penetrating  the  anterior  chamber.  Every  thinl  day  for  about  two  weeks 
this  wound  should  be  touchetl  with  the  mitigated  pencil  of  niti-ale  of 
silver.  Then  puncture  through  this  war  every  seccmd  op  third  day  for 
one  week,  evartiaring  at  each  puncture  tbe  aqueous  humor.  The  wound 
is  now  allowed  to  heal. 

iTMu/a,  Tnacttla,  and  leueoma,  are  terms  used  to  designate  degrees  of 
corneal  opacity — the  tinit  being  so  slight  ;i.s  to  be  scarcely  disceniible, 
the  sectmd  a  more  serious  Ii'si<m,  while  in  kiucoma  the  opacity  is  com- 
plete. Tlie  gniyish  ring  seen  at  the  corneal  margin  in  many  old  persons 
— arms  senilis— \s,  due  U^  fatty  degeneiutiim  of  tbe  cells  of  the  rtimeas 
near  rhn  sderoiic  junction.  This  condiricm  <H'casi«naIiy  exists  in  the 
middle  aged  and  in  young  children.  While  not  a  contra-indication  to 
operative  interference,  that  it  suggests  faulty  nutrition  should  not  be 
forgotten  in  prognosis. 
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ScLERono. 

?impl«  inHsed  wounds  of  the  st'Ifmlif  benl  ppinllly.  Ijafprnlitins  nif 
nioro  si'rioHs  by  reason  of  the  greater  violnnce  ncromjMinyingsiirh  inju- 
ries.    No  ti])ecml  tivatment  Is  demanded  beyond  rest  and  fleanlJnesfi. 

Sch'rffU. — lotlammarion  of  the  a^lera  is  usually  rii-cnmscribwl,  and 
may  or  not  he  accompanied  by  an  appreciable  thickening  of  this  tunic. 
As  a  rale^  the  affectiou  ia  not  painful,  unless  it  extends  w>  widely  that 
the  choroid,  cornea,  or  iris  is  irvolved. 

Treaimfiil  shtiuhl  be  directe<l  to  the  prevailing  dywrasia.  Il  is  met 
Willi  as  a  late  manifestation  of  syphilis^  and  is  also  u  symptom  of  rheu- 
matism. No  local  medication  is  advisable,  lx;yond  the  limited  instilla- 
tion of  atropine  rn  prevent  iritis.  Rest,  and  light  cloths  wet  in  >varra 
l)oracic-acid  solution  locally,  are  advised.  A  mngle  thorough  applica- 
tion of  the  actual  cautery  will  fivquently  alwrt  this  disease,  wlucb  uuder 
other  methods  of  treatment  uanaUy  hisls  many  months. 


Iris. 

Iriti9  is  most  frequently  seen  as  n  late  manifestation  of  syphilis  or 
in  chronic  rheumatism.  It  also  may  occur  with  inflammation  of  the 
cornea  or  solera.  The  symptoms  are  abnormal  imiuobility,  thickening 
and  cloudiness  of  the  organ,  irregulaiity  of  the  pupillary  mai^in,  and 
adheHious  to  tho  anterior  surface  of  the  capsule  of  the  lens  (i>oHterior 
synei'bia!).  The  injected  z«me  is  usually  of  a  pinkish  color.  Vision 
is  more  or  less  alfectetl;  and  jMiin,  though  not  always  o  symptom,  is  usu- 
ally present.  In  rare  cases  the  pupil  is  occluded  by  the  formation  of  a 
membrane  from  the  products  of  inflammation. 

The  treatment  of  iritis  is  local  and  general.  To  prevent  i>ernianent 
adhesions  and  to  relieve  pain,  the  instillation  of  atn)piue  solution — gr.  iv 
to  wat*r  5  j^s  imiwraiive.  From  one  to  two  minims  should  be  droppetl 
in  the  conjunctival  sac  every  hour,  in  the  first  few  days  of  the  attack. 
The  degree  of  synechia  is  evi<lent  as  kimiu  as  the  iris  is  afl'ecH'il  by  the 
atropine,  and  even  when  the  adhesions  Iwtween  the  capsule  of  the  lens 
and  the  iris  ai-e  not  completely  relieved,  firmer  and  more  injurious  adhe- 
sions will  Ije  prevented.  Bloodletting  at  the  temples,  either  by  scaritica- 
titm  and  cu|w.  or  dry  cupjung,  hot  fomentations,  etc.,  are  local  remedies 
of  value.  Uest  to  the  eyes  slioatd  \h'  complete,  and  exposure  ti>  dnjughts 
or  extreme  changes  iu  temperature  are  to  l>e  avoidml.  Any  constitn- 
tional  disease  should  be  treated  or  any  diathesis  corrected  by  internal 
medication.  Saline  laxatives  are  indirnted,  as  in  other  inlliimmatory 
affections. 

In  extreme  cases,  when  all  other  remedial  agents  fail,  iridectomy 
may  be  necessitated.  This  operation  will  be  descril>ed  hereafter.  The 
{M-rmanent  changes  to  which  the  iris  m  subject,  alter  iritis,  are  adhe- 
sions {xf/7ierhi(E)y  atrophy  of  tho  curtain  at  one  or  many  points  as  the 
effusion  disappears,  and  changes  in  color  due  to  absorption  of  the  normal 
pigment. 
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ClIUROlU  AM>  ClLIAKY    BODV. 

Choroiditis  is  occasionnlly  of  tranmatic  nrijrin.  The  lines  nf  niptiirc 
are  tseen  nnwt  frequently  near  the  fundus,  and  in  recent  injuries  may  Ik? 
cnnoeoled  by  exttuvasatiou.  Idiopathic  choroiditis  occurs  often  in  the 
tertiary  step  of  syiihiliK.    A  Iprs  frequent  variety  is  of  tulM-iruloiis  orljrin. 

The  diagnosis  restJ*  chiefly  ujK)n  examinations  with  tbi;  ophthaliini- 
scope.  Dlftease  is  evident  from  the  almormal  paleness  due  toatn^phy 
and  diminution  of  the  blood-supply.  It  may  be  general  and  synmietri- 
cal  in  tile  two  eyes  {syphilis),  or  confined  to  one  or  more  isolated  ]x»tche8 
{tvhercitloais).  In  the  syphilitic  variety,  changes  in  the  retina  are  mure 
evideniv  In  very  old  persons  an  RXtensive  urea  of  atrophy  may  ot'(»udon- 
ally  be  olworred,  situated,  as  a  rule,  at  the  fundus. 

The  indications  in  treatment  are  to  correct  the  prevailing  dyscraaia, 
by  specific  remedies  and  tonics,  and  to  give  the  eye  as  complete  rest  as 
possible. 

Cyclitis  oc<^ur8  rarely  except  aa  in  conjunction  with  inflammation  of 
the  8clen>tic  choniid  or  iris. 

Sympathetic  ophlhalmitiH  ih  b  term  a]]plied  tn  inflammation  in  one 
eye,  followed  by  a  like  disturbance  in  and  threntened  destruction  ()f  the 
other.  It  is  very  apt  to  occur,  after  traumatic  eyditis,  from  a  pene- 
trarinj^  body.  Dislocation  of  the  lens.  Iritis,  or  any  Inflammatory  ijrocesn, 
without  penetration,  and  the  entrance  of  air  or  a  foreign  substance,  may 
also  cause  thi.s  form  of  ophthalmitis. 

The  invasion  from  one  eye  to  the  other  is  now  Iwlieved  to  l>e  by  means 
of  septic  bacteria  traveling  along  the  optic  nerve  and  chiasm.  Wlien 
once  declared,  the  remedy  of  most  avail  is  enucleation  of  the  diseased 
eye.  It  is  important  that  this  operation  l>e  not  too  lonj;  postponed.  The 
chief  difficiilry  to  be  sui-monntcd  is  to  determine  when  it  is  niHMiSsary  to 
operate.    The  following  rules  may  serve  as  a  guide  : 

When  a  penetrating  septic  body  has  enterefl  the  eye  and  destroyed 
visiiiu,  it  would  be  wise  to  enucleate  even  t^fore  iritis  and  cyclitis  are 
csitabliHliod,  and  if  these  symptoms  <ff  ophthalmitis  are  present,  operation 
is  imperative.  Bnucleation  is  indicated  in  an  eye  in  which  a  fon-ign 
body  is  lodged  with  vision  not  materially  impaired  when  the  earliest 
sympttims  of  iridocyclitis  supervene. 

Idiopiiihir  inHammatinn  of  the  interior  of  the  globe,  which  destroys 
vision,  also  indicates  enucleation. 

Operation. — Seize  the  conjunctiva  with  a  mouse-tooth  forceps  over  the 
location  of  the  internal  rectus,  open  the  sju*  here,  intrtKluce  the  strabis- 
mus-hook and  divide  the  internal  muscle  at  its  insertiim  int(»  the  glnbe. 
The  conjunctiva  is  opi?nefl  in  the  direction  of  the  other  recti  muscles  until 
all  four  are  divided.  The  ball  is  then  carried  t^>ward  the  nose  and  a  duU- 
poinled  scissoi-s  curved  on  the  flat  is  carried  (concavity  to  the  globe) 
l>ankward  and  the  neiTc  divided  close  to  the  ball.  The  attachments  of 
the  oblique  muscles  are  next  cut  tluxiQgh. 

An  artificial  eye  should  not  be  worn  until  the  stamp  is  entirely  healed, 
which  I'eiiuirea  usually  from  four  to  five  weeks. 
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Olaimoma. — ^This  dieeaaa  ia  almost  always  met  wirh  iift4?r  the  forti- 
eth year,  and  is  mare  common  in  the  hypermetropic  thnn  in  the 
myopic  eye. 

The  prevailing  symptom  is  an  ahnormal  distention  of  the  eyeball. 

Glaucoma  may  be  acute,  subacute,  or  chronic.  In  rare  instances,  it 
occurs  with  grcait  i'api<lity  (ff,  fulminans).  More  frequently  it  is  slower 
in  its  progress.  The  earliest  symptom  is  dimness  of  vision.  Patients 
usually  complain  of  indistinctness  of  sight.,  aa  if  they  were  loukiu^ 
tliro»j;h  fr(>8t4;d  glass.  ThesH  attacks  are  ut  first  commonly  sixi-smodic, 
but  the  interference  with  vision  soon  becomes  permanent.  Halos  or 
rainbows  are  seen  when  an  artificial  light  is  looked  at.  The  coi-nea  has 
a  dead  and  glazed  appearance,  and  the  iris  is  not  so  movable  as  normal. 
If  tlic  put])  iif  the  tiuger  is  prt'.sHtHl  U|M>n  the  eyeball,  it  is  fell  to  be  hard 
and  abnormally  tnela-stic.  Pain  is  not  always  prtsont.  Intlamnialinit 
may  or  may  not  occur.  Blindness  sooner  or  later  supen-enes,  unless  pro- 
ven te<l  by  Irentment.  The  causes  of  glaucoma  are,  as  yel,  not  satisfac- 
torily explained.  It  is  more  generally  held  that  obstruction  of  the 
efferent  lympb-channels.  or  of  the  vessels  which  carry  off  the  intravascu- 
lar fluids,  is  the  chief  cause  of  this  disease. 


Fm.  4S8. — Jasger'A  uigiilir  kwMafto. 


Fta.  4S3  *.— Bccn's  ktntorao. 


e.roHMtco 


Fw.  4S3b.— lrl»  ronwps. 
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Fio.  4!Kr, 
Cvrvi^il  inn  o.-iMort, 


Pi*.  4nD. 

Dram  for  tiring  Uw  edp  of  vjt  tnitnimcnta. 


Treatmrnt. — The  chief  reliance  is  in  iridectomy.  With  the  iridoc- 
tomy  knife,  enter  the  anterior  chamber  by  cutting  through  the  sclerotic 
near  the  ertrneal  iKirder,  exi>osiug  the  upper  margin  of  the  iris  for  at 
least  one  fifth  of  Its  circumference.  Divide  the  iris  at  one  end  of  the 
incision  in  a  line  radiating  from  its  pnpillnry  nuirgin  to  its  ciliarj- 
attachment-,  by  traction  tear  it  from  the  ciliary  attflchment  and  divide 
a? 
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with  the  scissors  at  the  ntlior  limit,  aeverinjf  one  fifth  of  the  membrane 
(Fig.  423).     No  particle  of  iris  should  be  allowed  to  be  caught  and 
remain  in  the  wound.    The  after-treatment  conaista 
in  banda^ng  the  eye,  and  complete  rest. 

In  mild  cases,  a  ninaller  section  of  tlie  iris  nhonld. 

be  miule.    Th«  e<lpw  may  be  drawn  out  with  the 

Ro.4«.-irid«!t«ny  (or    foj^eps  and  a  loop  of  iris  clipped  off  with  the 

SUucoD*.   <I>«W«Qkirr.|       SclsSOrS. 


Cky8tajj,inb  Less. 

Cafara^fy  or  opacity  of  the  lens,  although  chiefly  encountere<l  aft* 
the  fortieth  year  of  age,  may  occur  at  any  i)erit)d  of  life.  It  may  be 
divided  into — 1,  conffenilal  or  infantum  cat*iTact;  2,  cataract  qf  adult 
and-  viiddie  life  (before  forty) ;  8,  senile  ealarad. 

Outaracta  are  also  classified  aocoixUDg  tu  their  location  in  the  lens — 
nneleaTy  or  central ;  coTtwal^  or  peripheral ;  and  capsular. 

Ifu-clmr  cataract  occupies  the  center  of  the  lens,  either  permanently, 
or  spreads  gradually  until  the  organ  is  entirely  involved.  It  is  at  first 
obsei-ved  as  an  opacity  or  cloudiness  immediately  behind  the  pupil,  white 
or  amber  brown  in  color. 

Corliad  cataract  commences  near  the  margin  of  the  lens,  twhind  the 
iris,  and  is  characterized  by  grayish-white  lines  or  streaks  iirojected 
toward  the  center  of  the  pupil. 

In  the  o<7/>*w?«r  variety  the  cloadiness  or  opacity  is  confined  to  the 
anterior  shell  of  the  capsale,  the  substance  of  the  lens  not  being  affected. 

Cataracts  which  are  congenital,  or  only  observed  in  early  infancy,  are 
classified  as  anterior  polar,  or  p7/ramfdal;  lamellar,  or  zonular  ;  cen- 
Ira/y  posterior  polar,  and  fusiform.  All  of  these  types  are  conijmra' 
tavely  rare. 

The  anterior  polar  variety  is  dne  to  the  formation  of  a  clmlky  ronrre- 
tion  in  the  center  of  the  anterior  Inmelhc  <»f  the  lens,  cause*!  by  inflam- 
matiftn  and  perf(trating  ulcer  of  the  cornea  in  the  early  days  of  life. 
Operative  Interference  is  not  called  for. 

In  lamdlar  ov  zonular  cnxnY^ct  the  opacity  is  limited  to  a  thin  layer 
of  lens-substance,  about  half  way  between  the  nucleus  and  the  anterior 
and  iHiaterlor  surfaces.  The  nucleus  and  peripheral  portions  an?  normal. 
When  vision  is  seriously  interfered  with  by  this  form  of  opacity,  it 
may  be  improved  by  iridect^miy  or  incision  through  the  anterior  layer 
of  the  capsule  {difif'ittttion).     In  some  cases  extmction  is  advisable. 

In  central  cataract  the  deeper  fibers  of  the  lens  only  become  opaque. 
It  may  be  treated  in  the  same  way  as  the  zonular  o]>acity.  Posterior 
■polar  cataract  Is  seen  deeply  behind  the  center  of  the  lens.  Operative 
treatment  is  rarely  demanded,  and  when  indj(!uted  discission  is  advised. 

Pu^iform  oimcity  extends  from  the  iMWterior  t<i  the  anterior  jKile.  It 
is  very  rare. 

Cataracts  are  primary  when  the  opacity  Is  developed  Inde^iendent  of 
any  other  lesion  of  the  ej'e,  and  secondary  when  some  other  lesion  exists. 
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A  traumatic  cataract  occurs  as  a  result  of  rupture  of  the  capsule,  with 
or  without  perforation,  allowiug  the  aqueous  humor  to  invade  the  rrys- 
[alline  substance.  A  Morfjo^niaii  rarHnirt  is  one  in  which  iMtrllnl  lique- 
fat-'titm  of  the  cortex  !i:i3  taken  place,  nnd  the  nucleus  drops  to  the  lowest 
portion  of  the  cujraule.  The  opacity  occurring  in  diabetes  melUtus  {3 
called  diabetic  cataract. 

Catawcts  are  also  termed  senile^  hard,  and  90ft.  Senile  cataract  oc- 
curs, as  its  name  implies,  in  old  peiwms,  usually  very  late  in  life,  but  not 
unfrequenlly  iia  young  as  the  fortieth  year.  This  variety,  though  usually 
firm  vr  hard,  is  at  times  soft.  Under  furry  years  cataracts  are  usually 
soft.  A  catamcl  is  said  to  be  "rliie"  when  the  lens  is  solidititHl  to  such 
un  extent  (hat  all  of  it  may  \)ti  extracted. 

i^^mptoms  and  jOiaffnosia.— With  senile  cataract  the  earlier  symp- 
toms are  disturbance  of  vision.  Indistinctness  of  vision  for  distant  ob- 
jects is  osually  first  noticed,  and,  in  certain  cases,  multiple  imHgea  of  one 
object  are  observed.  If  the  cataract  is  nuchttr  or  cenlnil,  vision  is  im- 
pi-oved  by  shading  the  eye.  thus  allowing'  the  pupil  l(i  dihite.  In  eor/trttl 
cataract  this  is  not  the  ra.se,  but  by  dilatation  of  the  pupil  with  atropine 
the  presence  of  the  peripheml  opacity  may  be  detectetl.  AVIn-n  a  cata- 
ract  is  general  and  ripe,  blindness  for  objects  is  complete,  although  light 
and  darkness  are  appreciable. 

Examinc<i  in  (tnlinnry  light  a  well-marked  nuclear  cataract  may  "be 
recognized;  bnt  it  is  by  focal  Illumination  and  by  the  ophthalmoscope 
that  a  diagnosis  is  positively  made.    The  ]>npil  .should  be  dilated. 

A  large  nucleus  with  very  fine  radiating  striie  indicates  a  hard  cata- 
ract, while  a  small  nucleus  and  large  striie  suggest  a  soft  opacity.  If  the 
catfiract  be  ripe,  no  clear  space  will  l>e  tliscoveretl  between  the  nucleus 
and  the  iris,  and  no  shadow  will  Iw  thrown  upon  the  nucleus  by  the  iris. 
Focal  (oblique)  illumination — i.  e.  concentrating  by  means  of  a  prism  the 
rays  of  a  strong  light  let  fall  obliquely  tipon  the  cornea— is  essential  In 
this  examination.  By  the  ophtha]mosco|>e  the  normal  red  reflection  fmm 
the  fundus  is  abitent  (Swanzy). 

As  it  is  imiK»rtant  toliave  a  cataract  ripe  when  an  operation  is  under- 
taken, Foster  submits  the  following  general  guide :  Cataracts  which  are 
ripe,  according  to  the  tests  just  given,  and  in  which  there  are  iw  ftedors 
.ihinirir/  Ilk'-  mofht'r-fif -pearl,  are  conoidered  ripe  for  operation.  In  color 
they  are  white,  yellow,  or  gray;  also  when  the  lena  is  wholly  occupied 
with  a  brownish-yellow  nncleus.  This  may  he  semi-transparent,  and  the 
iris  throw  a  distinct  shudnw. 

Treatm^Til. — When  ni^taract  is  not  ready  for  oi»eration,  the  vision 
m:iy  be  improved  by  glasses,  which  shade  the  eyes,  allowing  the  pupil  to 
dilate,  and  by  the  instillation  of  weak  atropiue  solution.  These  measui'ea 
apply  to  ojMicities  at  or  near  the  nntero-posterior  axis  of  the  lens. 

Opacities  of  the  lens  may  l>e  removed  by  three  methods ;  SoJidextrar- 
tion^  absorption  aftt-r  discission,  and  suHion.  The  first  method  is  ap- 
plicable to  all  forms  of  ripe  cataract :  the  lamellar,  central,  posterior 
pillar,  and  fusiform  varieties  are  tivatwl  by  discission  whun  any  oj>era- 
tive  interference  is  indicated  ;  soft  oiKicities  are  removable  by  suctiou. 
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Kxtractioiif  exc(>pt  for  aj)i>earanc6*  sake,  is  not  indicated  when  only 
one  Ichh  is  :iffe<:t(?d,  virion  being  abfnit  perftKt  in  the  other,  unless  the 
cataract  is  becoming  overripe.  It  is  advisable  to  remove  only  one  lens 
at  a  sinfjle  ujieration,  even  in  double  ripe  cataract, 

Overation  is  not  advisalrlo  when  any  seriouH  Intm-oralar  eompli ration 
exists,  or  when  insnrmouutnble  ojiarity  of  the  cornea,  is  jirewnt.  It  is 
always  advisable  to  allay  any  existing  inflammation  of  the  ball  or  np- 
jwndages  before  an  operation  for  cataract.  When  a  cataract  is  not  ripe, 
ita  solidification  may  lie  hastened  by  massage  of  the  globe — that  is.  by 
pressuns  applied  over  tbo  ball  with  the  tips  of  the  fingers.  The  massage 
should  last  a  few  minutes,  and  \w  repeated  every  few  days  as  indicutfd. 

Operation  of  Kxiraetion. — Two  principal  methods  of  extraction  nre 
at  present  era]>lo3'ed,  viz.,  (I)  simple  ea-lractwn  and  (9)  extraction  after 
iridectomy.  The  former  is  the  ideal  operation,  and,  although  at  this 
date  not  so  generally  employed,  is  fast  gaining  in  popularity. 


».»«•"»•' 


Fio.  4:H.— OneAi'i  epwuliim. 

Simple  Bxfrartion. — The  most  careful  asepsis  is  demanded.  The  eyJ 
Bhould  be  irrigatwi  with  warm  boracic-acid  solution  (gr.  x-xv  tt*  5j)- 
The  instruments  should  be  thoroughly  cleansed  by  boiling  and  immer- 
sinn  in  alcohol.  Anrestliesia  is  obtained  by  dropping  sevenU  minims  of 
ij-per-cent  cocaine  hyilrotrhlorate  into  the  eye,  five  minutes,  au<i  u^ain 
three  minutes,  before  the  operation.     The  hernl  should  be  so  held  tliat 


•  TiniMM*U 

Fid.  424  a. — tiraab'n  fljuoioa  Ibrc«[». 

the  cocaine  rests  in  contact  with  the  upper  surface  of  the  cornea  through 
which  the  inci.sion  is  made.  When  ready  to  oi)erate,  the  eye  and  con- 
junctival sac  should  be  dried  with  absorbent  boracic-acid  cotton  jfellets. 
Tlie  .tpecuhim  i«  intmduced  and  secnitMl,  and  tlie  ronjunrtiva  seized 
with  lixatinn-fnnu'ps  just,  below  the  center  of  tlie  lower  mai^n  of  the 
cornea.     Tho  ball  is  drawn  slightly  downward  and  steadied,  wWle  the 


Kru.  *21  n.— Gtui-fc'»  liiK«r  knif". 


Icnife,  cnfting  edge  upward,  is  entered  throuffh  fhe  cornea  jast  at  the 
corneo-sclerotic  junction,  can-ied  carefully  across  in  front  of  the  liia, 
which  must  not  be  touched,  and  out  at  a  point  corresponding  to  that 
of  entrance  (Fig.  424  c).     By  careful  to-and-fro  movements,  the  flap 
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is  made  by  catting  upward  through  the  conn»a  just  anterior  to  the 
sclerotic  junctiua.  Tho  line  between  the  angles  of  this  flap  uhould 
cross  the  L'uniea  a  little  more  than 
nn«  third  the  distance  Irum  the  up- 
per to  the  lower  miirgin.  As  this 
section  is  being  made,  and  Iwfore 
the  aqueous  humor  escapes,  an  as- 
sistant should  slightly  lift  the  spec- 
ulum, so  that  no  pressure  may  be 
made  by  it  ui>on  the  ball. 

The  cystotome  is  now  curried 
through  the  wound,  kept  clear  of 
the  iris  by  the  opcnitor,  who  very 
cautiously  scratches  through  the  an- 
terior capBule,  through  the  whole 
width  of  the  pupil.  Care  must  l>e 
tftken  not  to  pi-eas  so  hard  against  the  lens  as  to  dislocate  it.  As  sooti 
as  the  capsule  is  opened,  gentle  pressure  in  an  upward  direction  should 
be  exercisiMl  by  mtiins  of  the  spoon  apiinst  the  lower  margin  of  the  ror- 
nea,  or  pressure  with  the  tinger  on  the  lower  lid  may  suffice  to  deliver  the 


y^a.  itie  —  IntrodnetiAn  faf  iineWt  knife,  aboir- 
loir  b1«b  oT  L-DTDoaJ  lluf)  In  oxtncti^B  of  nw- 


bi«uunii.(9 


lens  throngh  the  pupil  and  ont  thi-ough  the  wound  of  tnciaion.  The 
pressure  should  be  carefully  gauged  to  eftect  only  the  exit  of  the  cataract, 
and  not  to  rupture  the  zonula.  The  wound  should  now  he  examined,  and 
no  particle  of  iris,  lens,  or  cajMule  sh(»uld  be  left  in  the  incision.  A  drop 
of  eserine  solution  (gr.  ij-3J)  is  now  instilled  iut^t  the  ronjiinctival  sac  in 
order  to  contract  the  pupil.  The  eye  is  finally  irrigated  with  the  boracic- 
ncid  solution  and  tliedressiug  applied,  and  both  eyesclosed  by  bandaging. 
The  patient  is  n-quired  to  remain  quiet  in  a  light  room  for  n  wwik.  The 
first  change  of  dressing  .should  be  ma/le  on  the  second  day,  and  daily 
thereafter.  Strict  asepsis  is  essential  at  each  change  of  dressing.  The 
light  should  be  excluded  only  from  the  eyes  by  bandages  and  shades,  and 
not  from  the  room.  At  the  end  o(  a  we^-k  or  ten  days  a  black  silk  shade 
may  be  substituted  tor  the  bandages,  and  in  from  two  to  three  weeks  the 
patient  will  nefil  only  medium  smoke  coqililk's  to  protect  bis  eyes  fi-om 
the  strong  light.  He  should  not  be  fitted  wiih  cataract  glasses  until  all 
sign."*  of  redness  and  sensitiveness  have  dlsappeaiied. 

EHrarthn  7ri/h  Tridfcfomy. — The  speculum  is  introdurcfl  nnd  se- 
cured, and  the  ball  steadied  by  grasping  a  fold  of  the  conjunctiva,  just 
below  the  center  of  the  lower  margin  of  the  cornea  (Pig.  42ic\  with  a 
mouse-tooth  fi.\ationforceps.  The  l>all  is  drawn  slightly  donTiwartl,  and 
the  Von  (Jnu^fn  knife,  edge  iipwanl,  Ls  made  in  enter  the  cornea,  just  at 
the  sclerotic  junction,  at  a  point  thrt^e  milimetres  (about  one  eighth  of 
an  incb(  below  the  highest  margin  of  the  coniea  (or  abotit  one  third  of 
the  distance  between  the  upjier  and  lower  nuirgins  of  the  cornea).    The 
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iwint  is  then  made  to  emerge  accurately  opposite  the  entrance,  when,  by 
a  gentle  muveiuent  of  the  knife,  the  flap  is  completed  by  catting  through 
the  cornea,  just  anterior  to  its  junction  with  the  sclerotic.  As  tliis  flaj)  is 
made,  a  cc?rtn,in  proportion  of  the  aqueous  hnmor  osrapes.  The  tixution- 
forceps  being,  at  this  stage,  transferred  to  an  a.ssistant:,  the  iris-forceps 
an^  introduceil,  and  the  iiis  seized  al  a  point  corresponding  to  the  center 
of  the  incision,  and  carefully  <lmwn  out  lliniugh  the  wound.  A  narrow 
strip,  Inclndtng  the  entire  depth  of  the  iri.s>,  is  then  excised. 

As  soon  as  the  iridectomy  is  completed  the  ojierator  relieves  the  assist- 
ant of  the  fixation- Corceits,  directs  tliat  the  speculum  be  lifted,  so  that  no 
pressum  is  made  on  the  eyelmll,  while,  with  the  cyst*)tonie  carried  into 
the.  anterior  chamber^  he  freely  scrat-ohea  thmugh  the  anterior  layer  of 
the  capsnle.  Care  must  be  taken  not  to  press  so  bard  against  the  lens  as 
to  dislocate  it.  It  la  also  important  to  see  that  no  shred  of  the  capsule 
is  drafted  out  into  the  wound  in  withdmwing  this  in.>ttrument.  The 
globe  should  now  be  depressed,  either  with  the  forceps  or  hy  the  patient*3 
volition,  and  the  cataract  extracted  by  gentle  pressui-e  with  the  epooa 
from  the  lower  mai-gin  of  the  cornea  upward.  The  pressure  should  be 
ca.refully  gauge<i,  and  the  wound  examined  as  above  described.  Should 
bleeding  occur,  this  may  ho  chenkt-d  by  a  light  itirapress  of  cold  boraeio 
solution.    The  after- treatmont  is  the  same  as  just  given. 

If  the  primary  incision  shipuld  not  be  large  enough  to  allow  the  easy 
escape  of  tlie  lens,  ii  should  be  eulai-getl,  prtifembly  with  the  iris-srissors  ; 
it  should  be  free,  to  begin  with.  If  any  fragments  of  the  lens  adhere  to 
the  capsule  or  are  caught  in  the  wound,  they  must  \ie  worked  out  by 
careful  manipulation.  Should  the  zonula  be  ruptured,  allowing  the  vit- 
reous to  escape,  the  lens  should  be  extracted  with  the  scoop.  Tl»e  vitre- 
ous should  be  divided  with  the  scissiirs  at  the  levi'l  of  the  wound. 

Should  septic  infection  occur,  suppurat!i>n  of  the  wound  follows,  with 
usually  destruction  of  the  eye.  The  ti-eatment  should  be  frequent  irriga- 
tion with  b(tnicir-ncid  solution,  and  the  gal vano- cautery  wire  applied  to 
the  margins  of  the  wound.  AVhen  irilis  is  precipitateil.  atropine  shoold 
be  instilled  and  warm  boracic-acid  water  dressings  applied. 

Strong  wmvex  glas-sp."!  are  necessary  after  the  operation,  but  the  eyes 
shoidd  not  lip  used  for  reading,  etc.,  for  thi-ee  or  ftfur  mouths.  Two 
jMiirs  of  glasses  sliould  be  preseribwl— one  for  reading  and  another 
for  vision. 

D/scisgion.  —  Attfv  dilatation  with  atropine,  ether  or  chloroform 
should  be  administered  to  prevent  any  movement  which  might  displace 
the  lensi,  the  speculum  introduced,  and  the  field  of  ojteration  ren- 
dered aseptic. 


[  -I  tutuH  *  ca 


Flo.  4i;S.— Bc«n'a  atniight  noodle 


Tile  point  of  the  cataract-needle  is  made  to  pass  through  the  cornea 
near  ihe  outer  niurgin,  and  the  point  carried  to  the  center  of  the  pnpiU 
where  it  enters  the  capsule  of  the  lens  (I*^'.  425a).    Tlie  capsule  and  the 
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anterior  superficial  layers  of  the  lens  are  torn  open  by  ^^entle  mtjve- 
montH  of  the  ]Mnnt  of  the  instrument,  whioh  is  then  withdrawn,  bein/; 
careful  not  to  injure  the  iris.    The  pnpil  should  I»e  kept  fully  dilated, 
renewing  the  instillation  every  few  hours, 
if  necessiry,  for  several  days.    Cold  ap- 
plications and  a  dark  room  are  the  chief 
indic-ulion.s    in    the    after-treatment.     If 
successful,  the  lens  becomes  opaque  after 
a  week  or  more,   and  gradually  disap- 
pears by  absi^rpiion.     A  second  operation 
may  Iw  necessary. 

Suction. — Dilate  with  atropine,  admin- 
ister ether,  incise  the  cornea  half-way 
l)eLweea  its  center  and  margin,  perform 
discission,  and  intn^duoe  the  nozzle  of 
the  syrinffH  into  tlie  tens,  when  it  and 

the  caijsule  are  broken  np.  The  softened  lens  is  sucked  into  the  cylin- 
der by  steady  and  iirradual  traction  on  the  piston.  Strict  asepsis  is 
essential.  A  single  intrrxluction  of  the  instrument  is  ndrisable.  Tbe 
afteMreatment  is  the  same  as  for  discission. 


Fm.  4SS  A.— Tiitrodnctlan  of  thu  iModIa 
\a  diaciaBiau.    (Smuqr.) 


The  Vitreous. 

Hi/alitiRy  or  inflRmmntion  of  the  vitreons,  may  result  from  trauma- 
tism, with  or  without  the  presence  of  a  foreign  body,  or  by  the  exten- 
sion of  some  idiopathic  intiammatory  process  from  tbe  choroid,  iris, 
on  any  jwrtion  of  the  globe.  Syphilitic  choroiditis  is  especially  apt  to 
produce  hyalitis.  The  immediate  symptom  is  opacity  due  to  extravasa- 
tion of  bh«Ml,  or  the  exudatitm  of  the  prmlucts  of  inflammation.  The 
vitreous  breaks  down,  becoming  more  fluid  than  normal  {sy^nrhisisy 
Flakes  t»r  small  i-ollw^tions  of  more  solid  mutter  maybe  seen  to  change 
position  as  the  iKvsitinn  of  the  globe  is  rlianged.  *' S]iots  Iw-fore  the 
eyes''  (mttAca  ro//^;n/<'5)  occur  chiefly  in  myopic  subjects,  and  are  due 
to  changes  In  the  vitreous. 

The  exact  condition  of  the  vitreous  can  usually  be  made  out  by  care- 
ful exaiuinutiun  witli  the  uphtli:ilmo»c<iiH!. 

Foreign  bodies,  when  composed  of  small  bits  of  metal,  may  be  removed 
by  the  electro-magnel.  Should  the  wound  in  the  selenitic  !«•  not  snffi- 
cieril,  it  shiuild  Ik*  enlargwl  and  the  middle  of  (he  magnet  curried  into  the 
vititHius.  The  metal,  if  not  impacted,  adheres  to  the  magnet  and  is  with- 
drawn. When  the  foreign  body  is  non-metallic,  o]>erative  interference  is 
of  doubtful  propriety  unless  general  inflammation  is  taking  place.  Idio* 
palhic  hyalitis  should  be  treated  by  rest  to  the  eye  and  by  special  medi- 
cation. 

The  RETr>'A. 

Inflammation  of  the  retina  {retinitift)  may  orcnr  independently  of 
lesion  of  any  other  portion  of  the  eye,  or  it  may  Im*  part  of  an  intlam- 
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mation  of  the  choruid,  ciliary  body,  iris,  vitreous,  or  by  extenmon  from 
tfae  optic  nerve.  It  is  not  uncommon  in  Hi.'philiH,  ami  follow»  thrombosis 
and  umbolii^m  of  the  vessels.  It  is  met  with  in  nephritis  nnd  in  severe 
cerebral  byiK-iiemis. 

Jhtaehment  of  the  retina  hY)m  the  choroid  muy  be  duo  to  extiuvasa- 
tlon  of  blood  or  transiidiiMon  of  fMrnm. 

All  these  conditions  may  he  determined  by  a  carefnl  analysis  of  the 
symptoms  pi*esent  and  by  ophthalmoscopic  examination.  The  indica- 
tions in  treatment  are  chiefly  to  correct  the  general  condition  of  disease 
on  which  the  retinitis  depends.  When  of  triinmntic  o]'i;^n,  the  rlnel 
reliance  is  upon  complete  rest  and  warm  fomentations.  In  certain  Tnor- 
bld  condiliona  of  the  external  jw^rtions  of  the  retina,  objects  a])iiear 
unnsiwlly  small  {micropsia).  The  opposite  of  this  condition  is  known 
as  megalopsia. 

Night-blindness  (ftemeralopia)  is  usually  only  a  symptom  of  retinitU 
pigmentosa^  but  sometimes  occurs  in  other  diseases  of  the  retina  and 
optic  nerve. 

Day-blinduesa  {n.f/claiopia)  is  generally  due  to  expiisnre  to  strong 
light,  as  the  glare  of  the  ocean  in  the  tropics,  and  may  occur  in  persona 
of  faulty  nutrition. 

Oplic  J^evritix. — The  optic  nerve  is  at  (imes  the  si»at  of  neuritis 
which  may  oripnate  here,  or  descend  from  the  brain  ulong  the  nerve  ;  it 
may  be  secondary  to  retinitis,  or  become  involved  by  contact  with  morbid 
changes  occurring  in  the  lymph  spaces  and  other  tissnes  contiguous  to  ic 
The  subjective  symptonif*  ai-e  varying  degrees  of  interference  with  vLsion. 
Ainf)ly<q)ia  (dinmess  nf  night),  or  iimaurogis  (tximplelc  blimlneHH),  may 
l»e  pr**.scnt.  These  symptoms  may  bi-  present  without  pcrreplible  change 
in  the  appenrauee  of  the  retina  or  f)ptic  papilla.  When  the  lesion  is  l>e- 
yond  the  disk,  atrophic  or  other  changes  of  the  papilla  may  be  recognized 
by  the  ophthalmoscope. 

In  some  instances  the  obliteration  of  the  retinal  imufre  is  confined  to  a 
portion  of  the  field  of  vision,  usually  ona  h:Uf  (/trmiarwpsiaX  If  one  eye 
only  is  involved,  the  lesion  is  peripheral  and  limited  to  the  nen*e  or 
retina  of  the  alTer^ted  eye.  If  binocular,  the  lesion  is  In  or  posterior  to  tho 
optic  chiasm.  Tlio  inner  half  of  one  and  the  outer  half  of  the  other  eyo 
are  usually  obscured. 

Color- Blindness.— TheKt  is  a  congenital  defect  of  the  retina  in  which 
the  individual  is  incapable  of  rect^nizing  certain  coloi-s,  as  rerf,  grteit, 
and  blue  ;  a  liltle  more  tlmn  three  per  wnt  of  males  are  so  nffeottii.  Of 
thirteen  hundred  and  eighty-three  men  in  the  employment  of  the  Penn- 
sylvania Riiilroad  Company  examined  by  Dr.  AVilliam  Tliomsim.  fifty- 
five  were  absolutely  color-blind.  It  is  less  Simmon  in  women.  The 
usiml  method  of  testing  is  that  with  Professor  Holmgren's  cohtred  W(k>1- 
en  threads.  If  the  patient  is  wholly  color-blind,  he  will  l>e  unable  to 
diffei-entiate  between  the  principal  colors.  Partial  cohu'-blindness  may 
be  detected  by  a  careful  test  with  the  woolen  threads,  retpiiring  the 
susi>ecteil  person  to  match  to  the  leadiug  colore  those  which  lo  him 
appear  of  the  same  ur  nearly  the  sume  sliades. 


STRABissrua 
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Stbabifhus. 

^rahfsmus,  or  "sqniat,"  may  be  conrergent  or  diterfftnt.  The  for- 
mer is  by  far  the  more  frequent  variety,  ami  is  usually  observed  in  young 
children.  It  reHiilt.s  from  a  Iosh  of  the  nonnai  equilibrium  iu  the  mus- 
cles of  the  eye,  and  when  first  noticed  is  often  intermilleiit,  appearing  in 
one  eye  and  then  the  other  {uUenniting).  As  a  result  of  prtilonged  and 
repeated  efforts  at  arro-mmodctdun  (tx>ntraction  of  the  dliary  muiicle 
causing  relaxation  of  the  zonula, 
with  consequent  increase  in  the 
antero-poslerior  diameter  of  the 
leQs\  the  internal  recrtus  be<K>mes 
permaufutly  short^'ued. 

The  degree  of  convergence  may 
be  determined  by  (he  strabis- 
mometer  (Fig.  426).  Let  the  pa- 
tient fix  his  vision  on  a  distant  point  directly  in  front  of  him;  place 
the  center  of  the  instrument  directly  beneath  the  center  of  the  pupil, 
and  measure  the  distance  fn:»m  this  jwint  to  tht;  inner  angle  of  the  eye. 
The  same  mefiauremt^nt  ou  the  affectc>d  aide  will  determine  the  degree  of 
convergence  cm  that  side. 

7Vrff/wM*n/.— Tenotomy  Is  indicated  in  conrergent  strabismus  for  the 
relief  of  deformity,  as  well  Jia  for  the  correction  of  vision.  The  pmspect 
of  a  perfect  result  U  better  in  recent  cartes  than  in  those  of  long  standing, 
in  which  the  external  rectus  has  been  overstretched  and  permanently 
weakened.    In  cbildrea,  about  the  seventh  year  is  (he  best  f)eriud  for 


•.tHIMHM  ftC«. 
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FiA.  434  A.— Gnwf«'B  HraluBiuuB  book. 

Operation.  Tenotomy  of  the  internal  rectns  ia  thus  done:  The  conjunc- 
tiva is  fir.-Ht  ana'sihctized  with  cocaine  solution,  and  two  to  fottr  minims 
may  l>e  injected  into  and  beneath  the  conjunctiva,  immediately  aUiut 
the  insertion  of  the  muscle.  The  speculum  is  intnMluc(Ml,  aud  the  con- 
junctiva, just  (m  thi»  inner  side  of  the  eye,  picke<l  up  with  the  forceps 
and  dividinl  with  the  scis- 
sors. The  strabismus- 
hook  (Fig.  420  a)  is  next 
carried  into  this  opening 
and  guided  beneath  and 
Udiind  the  tendon  of  the 
rectus  intemua,  which  is 
pulled  forward  and  di- 
vided at  iiM  insertion  y»-  -i:* ».— SumWtnwtt  iwi«to». 
into  the   sclerotic.    The 

hook  should  t>e  again  introduced,  to  make  snre  that  a  thorough  division 
is  effected.    A  pad  of  cotton  dipped  in  boracic-acid  solution,  held  in 
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place  by  a  dry  cotton  compress  and  bandage,  should  be  worn  for  one  or 
two  days.  When  i^traliiymiis  makes  its  appeamnce  in  udult  life,  it  is 
usually  due  to  pamlysis,  partial  or  comjtletc,  of  one  or  more  of  the 
orbitii]  musctes.  Tlie  lesion  ]i]xjdu('ing  paralysis  may  be  situated  in  tlie 
brain  or  in  the  orbit.  DiBeuae  of  lUe  Ijones  about  the  foiiimiQa  of  exit 
of  the  nerves  which  su]>ply  thi'sc  musch's,  the  prtwnce  of  8y]>bi]iiic 
gummafiiT  or  any  nonplnsm,  will  piYKluoe,  by  pre-isure  on  the  nervtw  or 
muscles,  a  more  or  less  complete  paralysis.  Rheumatism  is  occasion- 
ally  a  cause  of  stmbismus. 

In  tliB  trmlinenf  ut  strabismus  duo  to  paralysis,  operative  interfer- 
ence is  not  indicated  until  all  other  remedial  agents  have  been  exhausted 
in  vain.  When  ojwraiion  is  demanded,  not  only  should  division  of  the 
contracted  muscle  l>e  effected  as  just  described,  but  the  weaker  muscle 
may  be  shortened  by  advancinff  Us  insertion. 

Take,  for  example,  the  external  rectus.  Perform  tenotomy  as  here- 
tofore described.    A  small  curved  needle  is  threaded  with  tine  silk  and 

carried  from  the  ocular  side  out  through  tbu 
divided  niuHcle  ami  the  ronjiiuctiva.  Each 
end  of  this  tlouble  snture  it*  now  tltrenileil  to 
a  curved  needle  and  passed  beneath  and 
rlirough  the  conjunctiva,  coming  out  near  the 
margin  of  the  cornea  and  about  one  eighth  of 
an  inch  fi-om  the  vertical  meridian  of  the  eye 
aliove  and  below  (Pig.  426  c).  The  needles 
are  cut  away,  and  the  two  ends  of  the  lower 
tlii-eads  tied  togeIht?r,  at  the  same  time  that 
an  assistant  ties  the  upper  ends.  These  snt- 
ures  are  allowed  to  remain  about  forty-eiglit 
hours.  The  amount  of  shortening  in  the  mus- 
cle advanced  can  be  increased  by  carrying  the 
iirst  needle  farther  back  through  the  muscle. 
In  tutkr  to  ^et  the  Ix'st  ixtssible  result,  the 
shortening  should  be  slightly  more  than  appears  necessary  at  the  time 
of  operation. 


Flo.  4iSc.— .Advancumaot  of  tha 
ncUM.     (I>Q  Weolcer.) 


REFRACTtON.— TlIE   OpHTltALMOSCOPE.* 

By  the  r^ractiim  of  the  eye  we  mean  its  power,  when  in  a  state  nt 
rest,  of  bringing  parallel  rays  of  light  to  a  focus.  In  norma!  n»fmction, 
or  evimetropia,  the  focus  for  parallel  rays  is  upon  the  retina  (Kig.  427). 
When  the  focus  for  parallel  rays  is  not  on  the  retina,  there  is  said  to  l>e 
an  error  of  refiuction.  The  term  ametropia  includes  all  the  errors  ttf 
i>jfraction.  The  principal  fonns  nf  ametropia  are :  1,  vufopia  ;  2.  hyprr- 
mttropia.  All  the  other  forms  of  iimetnipia  an;  incluilwl  under  the  head 
of  ajitiff//ifi/ixm,  in  which  the  refraction  dilTers,  in  degree  or  kind,  in 
opposite  meridians  of  the  same  eye. 

*  The  author  i]t>«ir«s  to  ocknowk-djre  lib  iotlsbtwlDess  to  bU  friend,  Pruf.  Davitl  Wvlstcr, 
H.  D.,  hj  wliniu  Uiia  article  on  Refraoilon  wiis  written. 


REFRACTION.— THE  OPHTHALMOSCOPE. 
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The  difference  in  refractinn  of  eyes  is  due  lo  their  difference  in 
shape.    While  the  enimetropio  eye  is  nearly  spherical,  the  myopic  eye 


Fw.  4S7.— Sbowiag  oonccniniijon  of  nva  of  l\ghi  (s,  A,  e>  on  Uw  rttlns  (■<)  Iti  &ariii>l  rvrnctioe. 

is  epig-shaped — too  long  in  its  ant ero- posterior  diameter ;  and  the  hyper- 
inotropic  eye  tunii|vahaped — too  short  in  its  antero-jtosrerior  diamett-r. 
Thus,  while  the  princi|}al  focus  of  the  emmetropic  eye  is  upon  the  retina, 


that  of  the  hyjierme tropic  eye  is  beliind  the  retina  (Fig.  427  a),  and  that 
of  the  myopic  eye  in  front  of  it  (Fig.  427  b). 


Fm.  437  a.— 8bo«1a2  «oiiMninuioR  u  </)  of  n>»  of  liffht  <n.  A)  la  tmat  of  Rtina  («,</)  En  myopk. 

Astigmatism  is  nsnally  due  To  asymmetry,  or  irregularity  of  sur- 
face, of  the  cornea,  probably  sometimes  lo  a  like  condition  of  the  lens. 
The  varieties  of  astigmatism  are  six  in  numb*>r :  1,  simple  myopic; 
2.  compound  myopic  f  3,  simple  liypermetropiv ;  4,  compound  kyper- 
mefropir;  fi,  mixetl ;  and,  6,  irrf.fjuhtr  (mlifjiiiatism. 

In  simple  myopic  and  simple  hyjwrmetropic  astigmatism,  the  princi- 
pal fiK^iis  uf  one  meridian  of  the  c<imen  is  npon  the  retina,  while  the 
principal  focus  of  the  opposite  meridian  is  anterior  to  the  retina  or  be- 
hind it,  acconlingly  as  the  nstiffnintism  is  myopic  or  liy perm e tropic. 

In  componnd  myopic  astigmatism  all  the  meridians  of  the  eye  are 
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myopic,  bnt  one  of  them  more  an  tlmn  any  of  tlio  others,  and  the  merid- 
ian at  riglit  angles  to  it  leas  so  than  any  of  the  others. 

In  compound  hyiwnnetnipic  astigmatism  all  the  meridinns  of  the  eye 
are  hyi>e)7netropic ;  but  one  of  them  more  so  than  any  of  the  others,  and 
tho  meridiim  at  right  angles  to  it  less  so  than  any  of  the  others.  Tn 
mixetl  nsti^fmatism  one  meridian  of  t!i«  eye  is  myopic,  wliile  the  oj'posite 
meridian  is  hyiiermetn>pir.  In  irpt-gular  astigmatism  diiferent  ]>arta  of 
tho  sami'  meridian  iHissesa  dillefent  degrees  uf  refraction.  Hence  this 
form  of  iistif^matism  is  the  only  error  of  refniction,  whirli  can  not  be  cor- 
rected by  glas-seg.    It  is,  in  everj'  sense  of  the  word,  irremfHliable. 

It  is  obvioos  tliat  persona  with  emmetropic  eyes,  and  wiih  ntiiro- 
pairod  accommodation  and  well-balanced  ocular  muscles,  do  not  need 
spectacles.  Persons  with  any  of  the  different  forms  of  ametropia  are 
liable  to  become  the  subjects  of  asthe.uojtia  fmm  eye-strain.  Such  per- 
sons complain  of  inability  to  use  their  eyes,  pain  in  their  eyes  and  lem: 
pies,  headache,  nausea,  and  various  nen*ous  disonlers. 

Hypermetropia  is  congenital,  as  a  rule,  and  is  said  to  be  due  to  an 
arrest  of  development  of  the  globe  in  its  an tero- posterior  axis.  It  is 
sometimes  the  result  of  changes  in  the  refractive  media,  as  in  the  harden- 
ing of  the  crystalline  lens  that  occurs  in  old  age,  or  the  removal  ut  the 
lens  by  operations  for  cataract. 

Parallel  rays  of  light  passing  thniiigh  the  hypermi'tropii-  pupil  d» 
not  meet  on  the  retina,  but  ronvei^  toward  a  point  behind  if.  Objects 
are,  therefore,  seen  under  circles  of  diffusion ;  and  such  eyes,  in  order 
to  see  distinctly,  contract  their  ciliary  muscles  sufficiently  to  so  increase 
the  convexity  of  the  crystalline  lens  that  the  focus  will  be  brought  tor- 
ward  upon  the  retina.  This  act  is  involuntary,  and  produces  mon;  or 
less  stniin  upon  the  eyes.  For  such  persons  the  Mrtmrjtst  ronrex  spher- 
ical glasses  should  be  selected  with  which  they  can  di«tiuctly  see  objects 
distant  twenty  feet  or  more.  If  the  asthenopic  symptoms  (tnly  accom- 
pany or  follow  the  use  of  the  eyes  for  reading  and  other  near  work,  it 
may  be  sufficient  to  wear  the  glasses  only  for  the  near.  But  when  the 
asthenopic  symptoms  are  constant,  and  are  only  aggravated  by  near 
work,  the  glasses  should  Iw  worn  i^onstantly. 

In  selet^ing  gla,sse.s  for  the  relief  of  asthenopia,  no  matter  what  the 
error  nf  refraction,  it  is  always  well  to  examine  the  eyes  with  the  pupil 
dilated.  While  sulphate  of  atropia  is  the  most  reliable  mydriatic,  if 
used  in  solutiem  sutBciently  strong  to  pamlyze  tho  accommcHlation,  it 
incai«icita.tcs  the  eyes  for  near  vision  for  at  least  ten  days. 

When  the  object  is  to  ascertain  the  true  refraction  with  aa  little  in- 
convenience to  the  patient  as  possible,  it  is  sufficient  for  all  jtriictical 
pnrposes  to  drop  into  the  eyes  a  few  minims  of  u  8-]K!r-ceut  solution 
of  bomatro]iine  hydrobromateat  intervals  of  fifteen  minutes,  untU  seven 
or  eight  instillatious  have  been  made,  and  to  test  the  refraction  U'n  or 
tiftf'en  minutes  after  the  last  instillati<m.  If  the  homairoiiine  produces 
redness  of  the  eyes,  as  la  often  the  case,  this  may  l»e  relieved  by  a  fringle 
instillation  of  a  4-per-cent  solution  of  c<^»caine  hydrochlorate,  which,  at 
the  same  time,  increases  the  effect  of  the  homalropiae  in  (Kiratyzing  the 
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ciliary  mnscle.  The  efFect  of  thesp  mydriatics  posses  off  inside  of  (wenty- 
four  hours.  In  cases  where  it  is  desirable  that  the  patient  should  have 
the  benefit  of  a  prolonged  rest  of  his  atr()mnio<larion.  i-eganlless  of  iu- 
couveiiietice,  it  is  better  to  use  the  8ulx>hate  of  utropiu  (a  l-per-ccnt 
solution). 

In  some  cases  of  asthenojHa  from  hypermetropia,  glasses  cori-erliiif; 
the  total  error  of  refraction  are  worn  with  rtimffirt  fmm  the-  start.  In 
the  majority  of  cases,  however,  when  the  accommodation  reasserts  itself, 
Buch  glasse.s  matte  the  eyes  practically  myopic,  and  the  indistinctness 
of  vmon  thus  produced  so  annoys  the  patient  that  he  rejects  them.  It 
is  safer,  therefore,  to  wait  until  the  hyiM?rmetrope  has  recoverud  from  the 
effects  cif  tlip  mydriatic,  and  then  to  order  tlic  sti-ongest  cimvex  irla.sses 
that  he  can  wear  with  comfort.  When  his  eyes  have  becftme  accustomed 
to  these,  they  shonid  be  exchanged  for  slrfmicer  ones,  and  these  changes 
should  he  rei>euled  at  iaii-nals  of  two  or  three  months  until  the  total 
liypci-motropia  is  coiTCCted.  After  that  it  is  proVahle  that  the  patient 
will  need  no  further  change  of  glasses,  and  that  the  relief  of  his  asthe- 
nopia will  be  peimanenl. 

Myopia  may  l>e  app!ir«nt  or  real.  Apjiaivnt  myopia  is  due  to  spasm 
of  tlie  ciliary  muscle,  and  may  Ue  diagnoHticatt'd  fr4>m  triii*  myopia  by 
ascertaining  the  tnic  refraction  under  the  effects  of  atropine.  Si>a8m  of 
the  ciliary  muscle  is  usually  the  result  of  over-use  of  the  eyes.  Sucjl 
putients  sliould  l>e  kept  unrier  atropine  for  several  weelts,  wearing  me- 
dium smoked  coqtiille  glasses  to  protect  the  retina  from  excessive  light. 
When  the  spasm  of  ihe  ciliary  muscle  fails  to  rca.ssert  itself  afrer  the 
nse  of  the  mydriatic  is  stop|»ed,  convex  glasses,  correcting  the  hypenne- 
tropia,  which  almfwt  always  exists  in  such  cases,  should  be  substituted 
for  the  cnipiilles,  ntid  the  jKitii'm  should  be  cautioned  not  to  resume 
the  excessive  near  use  of  his  eyes.  True  myojiia  is  the  result  of  the 
lengthening  of  the  anlero-posterior  diameter  of  the  eyeboll,  and  is  rare- 
ly congenital.  There  often  exists  a  hereditary  tendency  to  myopia;  and 
it  is  a  matter  of  common  obsenatioa,  that  where  the  father  or  mother 
is  myopic  the  children  are  apt  to  develop  Ihe  siime  conditiuu  during 
school-life,  Myopia  is  frequently  developed  in  children,  however,  where 
there  is  no  traceable  hereditary  tendency.  It  almost  invariably  first 
shows  itself  during  eiirly  scliool-lifn,  nnd  the  first  intimation  of  it  is  tlut 
the  child  fails  to  see  the  letters  and  figures  on  the  blackboard  across  the 
schoolroom.  It  is  encouraged  by  the  use  of  the  eyes  by  insutficitiut  light 
in  a  viriate<l  atmosphere,  nnd  in  a  stooping  position,  during  the  i)eriod 
when  the  eyes  are  undergoing  rapid  development  along  with  the  other 
organs  of  the  IhmIv.  It  is  of  ihe  greatest  importauce  that  it  should  be 
arrestetl  as  s<k>u  as  possible ;  for  highly  myopic  eyes  are  nearly  always 
disetuKKl  eyes;  and  arc  in  great  danger  of  developing  staphyloma  jxtsti- 
cnm.  retinal  and  choroidal  changes,  floating  Iiodics  in  the  vitrctius.  and 
detochmeul  ol  the  retina.  Myopic  patients  should  be  fitted  with  glasses 
at  as  early  a  period  ns  possible,  the  weakest  concave  glasses  being 
selected  for  them,  with  which  they  can  see  distant  objects  distinctly. 
They  should  wear  such  glasses  constantly ;  by  so  doing,  arrest  of  de- 
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vclopment  of  the  ciliary  muscle  will  be  avoided,  as  will  also  excessire 
Btpain  upon  the  int<!nii.  Attcntiim  t<i  their  Rtineral  health  tihouhl  not 
be  neglected,  and  the  amount  of  use  of  their  eyes  for  near  wwk  should 
be  limited.  Their  eyes  should  be  tested  at  least  once  in  six  months, 
and  a  careful  reconl  kept  of  the  results  of  such  testings,  for  it  is  only 
in  this  way  that  we  can  tell  whether  the  myopia  is  statiomiry  or  pn)- 
gressive,  and,  if  the  latter,  whether  rapidly  so  or  not  If  the  myopia 
is  increaainp  rapidly,  near  work  should  Ix*  entirely  stopped,  and  the 
pntieut  sht>uld  l>e  put  upon  atropine  and  colured  glasses,  and  turned  out 
into  the  oiHin  air.  Myopia  usually  ceases  ttt  be  profjressive  somewhere 
between  the  ages  of  twenty  and  thirty.  Aside  from  all  consideration  of 
the  health  of  the  eyes,  myopes  should  wear  the  correcting  glasses  for 
educational  reasons. 


n 


't'fllllllHI'll'lil'f 

'•iitttttttntiittuiiif 


BJI£UAUi4cg, 


FiA.  iSS.— NAchot'i  Mftl-ML 


Astifrmatism,  tsipecially  when  only  sh'ght  and  corrertnble  by  an  un- 
equal contrartion  of  the  ciliary  mnscle,  is  a  pi-oliftc  source  of  asthenopia, 
AVhen  it  exists  in  the  hi^rher  degrees,  the  patient  makes  no  attempt  to 
correct  it;  sees  indistinctly  nt  all  disrauces,  and  is  comparatively  free 
from  nsthenopic  symptnms.  The  slighter  decrees,  then,  should  be  cor- 
rected with  glasses  for  the  reliff  of  asthenopia;  the  higher  degrees  for 
the  purpuse  of  pi'()curing  distinct  vision.  Of  course,  in  fitting  ixitients 
with  glasses  for  the  correction  of  aslitfuinfisra,  convex  and  concave  cylin- 
dricni  len-ses  are  necessary.  For  simjih*  hyp4?mii'tropic  jwtipniatism  that 
convex  cylindncal  glass  should  be  selected  which  brings  the  focus  of 
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(he  hypermetropic  meridian  forward  upon  the  retina,  nntl  thus  makes 
distinct  vision  possiWe  «ithonl  an  effort  of  accommtKlation.  For  sim- 
ple myopic  asti^nuatism  the  concave  cylindrical  glass  Hhuuld  be  solected 
which  thniwa  the  focus  of  the  myopic  meridian  Iwick  uix)n  the  retina, 
and  thus  renders  the  eye  practically  emmetropic.  For  comiKiund  hyper- 
metropic astigmatism  a  conx'ex  spherical  with  a  convf^x  cylindrical  jilasa 
is  necessary ;  while  in  compound  myopic  astigmatism  the  errur  uf  refnic- 
tion  is  corrected  by  the  combination  of  a  concave  spherical  and  a  con- 
cave cylindrii'al  pliiss.  Mixed  astig^niatism  is  corrected  I)y  a  convex 
cylindric  and  a  concave  cylindric  combined,  and  with  their  axes  at  right 
angles  to  one  another. 

In  prescribing  glasses  for  osliirmatism  the  prcjifost  care  shonld  he 
taken  lo  adjust  the  axes  properly.  The  cylindric  trial-glasses  should 
always  be  placed  before  the  eyes  in  trial-frames  made  for  the  purpose, 
and  the  direction  of  the  axes  read  in  degrees  from  the  frames.  Oplithal- 
niolt^ists  use  Snellen's  test-tyi^es  in  examining  for  errors  of  refniclion, 
and  the  cases  uf  trtul  glasses  made  by  Nactiet  (Fig.  428;  arc  as  good 
as  any. 

Testing  for  Glasses. 

For  determining  errors  of  refraction  and  fitting  patients  with  spec- 
tacles, the  surgeon  should  provide  himself  with  Snellen's  and  Jaeger's 
test-types  and  with  a  case  of  trial -glasses>  including  spherical  and  cylin- 
drical glasses,  convex  and  concave,  trial-frames  with  the  d^recs  of  a 
st'inlcircle  markeil  «ixm  them.  etc.  The  patient  should  be  ]iIa«Ml  at  a 
(li.sijuice  of  twenty  feel  from  Snellen's  lesi-lype,  with  the  light  shining 
npon  the  test-type  and  not  upon  the  face  of  the  patient.  Kach  eye  should 
be  tested  separately,  the  other  I)eing  kept  njien  and  covered  with  a  screen, 

Snellen's  test-type  is  so  constructed  that  the  letters  in  each  line  sub- 
tend an  angle  of  five  minutes  at  the  distance  marked  in  feet  above  the 
line.  The  line  marked  1(H)  should  therefore  Im  rt^atl  at  ime  bundn'd  feet  ; 
that  marked  30,  at  twenty  feet,  etc.  Vision  is  recorded  fract ionaUtf^ 
the  distance  fi-om  the  test-tyiw  lieiug  set  down  as  the  numiiator,  while 
the  number  of  the  line  read  is  st^t  down  iis  the  tleiimin'nnfar.  Thus,  if 
a  person  with  his  right  eye  reads  Snellen  No.  70  at  twenty  feet,  the 
vision  would  be  recorded  thus :  R.  V.  =  44-  "  '^'^^^  ^'*  '^''  ^J'®  ^^  reads 
Snellen  No.  20  at  twenty  feet,  it  is  recorded  L.  V.  =  ff.  The  vision  of  the 
right  eye  would  be  two  sevenths  of  the  normal,  while  that  of  the  left  eye 
would  l»e  one,  or  normal.  If  a  jxitient  rcjids  \%  with  each  eye,  we  kiunv 
that  his  vision  is  perfect  in  both  eyes,  hut  still  he  may  tw  ht/permeiropfc, 
and  straining  his  accommodation  In  order  to  see  distinctly.  We  should 
always  test  such  a  patient  with  convex  spherical  glasses.  If  the  weakest 
glass  blurs  his  vision,  he  has  no  manifest  hypennetropin.  The  vision 
and  refraction  of  such  a  patient  should  be  recoi-ded  thus : 

R-  V.  =  JJ  ;  E.     h.  V.  =  IJt ;  E.  (emmetropic). 

If  (he  patient  can  read  Snellen  No.  20at  twenty  feet  through  a  convex 
sfiherical  glass,  the  strongenf  one  through  which  he  can  read  it  represents 
his  manifest  hypermelropia.    Thus — 
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R.  V.  =  M;  ITm.  1-75  D.  h.  V.  =  H\  Tim.  IflOD. 
would  mean  that  the  patient  had  i>erfect  vision  without  a  glass,  or  with 
any  convex  spherical  glass  from  the  weakest  up  to  -f-  1'75  D.,  right  eye, 
and  -(-  l'"**^  I*"  I'^ft  eye ;  but  that  stronger  glasses  than  thost^  iudirattnl 
would  biiir  his  visiun.  Tlittse  glasses  shonhl,  therefore,  I)e  prescribe*!. 
If  the  patient  sees  less  than  JJ,  we  may  suspect  myoi>ia  or  astigmatism. 
For  instance,  the  formula — 

B.V.  =  /ft;  Hwith-4D.     L.  V.  =  iV<r;  H  with  -  3D. 
means  that,  without  ghiasas,  the  patient  sees  /^  with  his  right  eye,  ai 
^%  with  his  left  eye,  and  that  —  4  dioptries  la  the  weakeftt  roucare  gl 
with  which  he  can  i^ead  \%  with  his  right  eye,  and  —  3  dioptrics  the 
weakitst  with  whitih  he  cjin  rtsid  jl  with  his  left  eye.* 

Again,  the  patient  may  be  astiKinatio,     Suppose  we  find— 

t  R.  V.  =  JX ;  |g  with  +  1-25  D.  c,  ax.  DO". 

Lt  V.  =  K ;  W  with  H-  1  D.  s.  C  4-  l-.TO  D.  c.  ax.  90*. 

We  have  here  simple  hypermetropic  astigmatism  in  the  right  eye,  and 

compound  hypermetropic  astigmatism  in  the  left.    lu  the  right  eye,  the 

vision  is  brought  up  to  f  J  by  a  convex  cyUndi-io,  one  and  a  quarter  dioi>- 

tries,  axis  Ui>° ;  while  iu  the  left  the  combination  of  a  convex  spherical 

and  a  convex  cylindrical  is  required. 

In  another  wise — 

R.  V.  =  ^ ;  JX  with  -  3-23  D.  c.  ax.  180**. 
L.  V.  =  jJo ;  jj  with  -  3-7o  D.  8.  C  -  2  D.  o.  ax.  180^ 
Here  we  have  simple  myopic  astigmatism  in  the  right,  and  compound 
myopic  astigmatism  in  the  left.  In  mixed  .astigmatism  the  refraction 
may  be  corrected  and  the  vision  brought  up  to  the  normal  by  either  of 
three  different  combinations  of  lenses.     Thus— 

K<  V.  =  18 ;  fj  with  -}- 1  B.  r.  nx.  'JO'  C  -  1  D-  «•  ax.  180^ 
L.  V.  =  H ;  fj  with  4-  2  I),  c.  ax.  90"  :;:  -  2  D.  c.  ax.  180*. 
The  equivalent  glasses  would  l>e— 

R.  4- 1  D.  8.  C  -  2  D.  c.  ax.  ISO". 
L.  -h  2  D.  8.  C  —  4  D.  c.  ax  xm".    Or, 
U.  -  1  D.  8.  C  +  2  I>.  c.  ax.  90^ 
L.  ~  2  D.  s.  C^  -I-  4  D.  c.  ax.  »0°. 
In  fitting  patients  with  cylindric  gliwses  the  direction  of  the  axes  ia, 
read  from  the  degitjes  nuirked  on  the  irial-ft-ames  toward  which  the  axt 
point  in  giving  the  best  vision. 

Preftf/i/npia,  or  old  sight,  is  an  impairment  of  the  acrommodntion 
due  to  the  gradual  hardening  of  the  crj'stalline  lens,  the  result  of  age. 
Persons  who  are  emmetropic,  or  slightly  hypermetropic,  usually  m 
glasses  fi>r  near  purposes  when  from  forty  to  forty-five  years  of  age. 
The  higher  degrees  of  hyiffimielropia  necessitate  the  use  of  glasses  for 
reading  much  earlier.    In  the  li>wer  degrees*  of  myopia  the  use  of  glasses 

*  In  Ui«  tlio[)trio  »ca]o  of  numbering:  H{>»cUc]o*lttiisv8  Ui«  unit  is  a  woak  l«Dfi  or  100  c«ati- 
motrM  focal  l.'Dgtli,  or  I>.  (one  dloptrol.    A  i«m  wltli  focal  loairth  uf  SO  cm.  =  (2  D.),  oW. 

t  riiia  remls :  Kiplit  riitiun  equal  jj ;  |S  wiUi  eonvcs  1  ■^G  PioptrieB.  cjlindric,  axi«  90". 
I^rt  vision  «c|ud  IJ  :  li  witt)  (+)  coot«x  1  D.  8))b«rical,  (C)  ounibiDeil  with  ooovex  I'SO 
D.  oj^llnclrio,  uU  61}'. 
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for  reading  may  be  deferred  considerably  longer,  while  in  the  higher 
degrees  they  may  never  be  needed  at  all.  Preabyopes,  no  matter  what 
their  rffractidii,  should  be  Muiiwl  with  the  glasses,  jieuerally  convex, 
with  wliich  wo  lind  oxperimtmtaUy  they  can  read  most  comfortably. 
Generally  the  weaker  convex  glasses  are  selected  in  the  early  stages  of 
presbyopia^  and  tbese  are  exchanged  for  atrouger  onea  aa  the  patient 
advances  in  life. 

JfeUrophoria.—lnsii^chncj  of  the  extrinsic  ocular  mnsdes— latent 
or  dynamic  squint. 

Wlum  this  extrinsic  ocular  niuscTles  are  not  well  1)alanced,  as  when  the 
intern!  are  relatively  stronger  than  the  extemi,  or  one  of  the  inferior 
recti  weaker  than  its  fellow  of  the  opposite  side,  there  is  a  tendency  of 
one  eye  to  devhite  in  tlie  direction  of  the  relatively  stronger  muscle.  If 
the  eye  should  uctnally  deviate,  diplopia  (doable  vision)  would  result, 
and  would  be  productive  of  great  annoyance.  Therefore,  single,  biiioou- 
lar  vision  is  always  maintained  as  long  as  possible,  and  in  order  to  its 
maintenance,  an  exti-a  innervaticm  has  to  be  supplied  to  the  weaker  mus- 
cle. This  constant  stniin  causes  astheuoi>ia.  headache,  nervousness,  etc. 
In  some  (rases  the  stmin  ran  !«?  removed  by  the  nst^  of  prisms  worn 
with  thi'ir  bases  toward  the  weaker  mnscles,  alone,  or  ciunbined  with 
the  lenses  which  coiTect  any  existing  error  of  refraction.  Hut  in  many 
cases  it  l>eromes  necessary  to  restore  eqnilibrinm  of  the  mus<*les  by  a 
tenotomy  of  the  stronger  or  a  tendon  resection  of  the  weaker  mnscle. 

The  different  kinds  of  correctable  heterophoria  (tendency  to  deviation 
of  the  visual  lines)  are :  1.  Hyjwrphoria  (a  tendency  npward  of  one  eye). 
2.  Exophoria  (a  tendency  outward).     3.  lis<iphoria  (a  tendenc^y  inward). 

In  onlcr  to  ascertain  nith  nccnrncy  the  kind  and  amount  of  hetoro- 
phnria,  the  surgeon  shoidd  provide  himself  with  a  phorometer  {an  in- 
strument of  precision  invented  by  Dr.  George  T.  Stevens,  of  New  York), 
and  a  set  of  square  prisms,  of  one  degree  and  upward, 

The  [tiitient  is  seated  facing  a  lighted  candle,  which  is  situated  on  a 
level  with  his  eyes,  and  twenty  feet,  or  more,  distant.  The  horizontal 
l>ar  of  the  phorometer  Is  placed  in  front  of  his  eyes  and  a  few  incites 
away  from  them.  In  a  slot  in  this  horizontal  bar  is  placed  a  frame  con- 
taining two  prisms  of  4**  to  8"  each,  bases  towanl  the  no.si-,  and  on  look- 
ing ai  the  cjindle  through  these  prisms,  the  images  are  tlirown  to  the 
nasal  side  of  the  macula,  and  the  {>atient  has  homonymous  diplopia. 
If  both  inferior  recti  are  of  equal  strength,  and  likewise  both  superior 
recti,  neither  eye  will  deviate  upward,  and  the  two  ciiudles  will  ap[H!ar 
in  a  hnrizontal  line,  or  on  a  level.  But  if  one  eye  deviates  upward,  tlte 
image  will  he  thrown  nptin  rhe  snpero-nasal  qnadmnt  of  the  retina  of 
lliat  eye,  and  will  he  seen  on  a  lower  level  than  that  seen  with  tile  other 
eye.  The  prism  place<l  before  the  eye  thar  sees  the  lower  nindle,  iMise 
down,  which  brings  the  candles  on  a  level,  measures  the  amount  of 
hyperphoria. 

Having  tested  for  hyperphoria,  the  horizontal  prisms  shoiUd  be  re- 
moved and  ivplaced  by  a  jirism  Iwise  down  in  front  of  one  eye.  This 
will  pnKluce  vertical  diplopia  by  throwing  the  image  of  the  randle-flnmo 
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on  the  retina  l>elow  the  mncala,  bo  that  it  will  be  projected  above.  If 
the  two  flames  are  seen  in  a  vertical  line,  there  is  no  instiffioienoy  of 
the  intenii  or  externi.  But  if  the  images  are  horaonymoiiH,  thRpe  is 
insufficiency  of  tho  pxtrrni ;  ami  the  iiriam,  base  out,  tliat  makes  them 
vertical,  measures  the  esophoria. 

If  t!ie  Images  are  crossed,  there  is  insufficiency  of  the  interni :  and 
the  prism,  base  in,  that  makes  them  vertical,  measures  the  exophoria. 
In  making-  these  tests^  the  horiwrntal  bar  of  the  phorometer  must  ba 
carefully  udjuHliMl  by  means  uf  the  attached  Bcrew  or  ratchet  and  spirit- 
level. 

In  order  to  arrive  at  a  more  positive  idea  as  to  the  relative  strength 
of  the  ocular  muscles,  it  is  nec^'ssary  to  measure  (1)  the  abduction,  (2) 
ttie  adductiou,  and  (3)  the  sursuindtictiou. 

The  aiMluctitm  Ls  measured  by  the  strongest  prism  that  can  i>e  over- 
come by  the  extern!— that  is,  the  strongest  prism,  l>ase  in,  through  which 
the  patiem  can  see  singly  at  twenty  feet  or  more.  In  like  manner, 
the  strongest  prisms^  liaue  out,  through  which  the  patient  has  binocular 
single  vision.  mcn.snre  the  adduction  ;  and  the  strongest  prism,  hose 
down,  over  one  eye^  through  which  the  patient  sees  singly,  meui^ures  the 
aursumduction. 

In  hyi)erph()ria  of  l®  or  more,  the  superior  rectus  of  Ihe  hyi)eri)h(irio 
eye  may  be  divt<l(>d;  in  csophnria  of  2°  or  more,  the  inlemus  may  lie 
cut ;  and  in  exophoria  of  2"  or  more,  the  extemus  may  be  snipped.  But 
if  the  surgeon  would  avoid  an  over-correction,  thus  leaving  Ihe  eyes  in 
a  worse  condition  than  before,  he  mnst  follow  the  method  advocated  by 
Stevens : 

1.  Make  a  small  opening  in  the  conjunctiva  over  the  tendon  to  be  cut. 

2.  Seixe  the  center  of  the  tendon  with  delicate  but  strong  forceps, 
made  for  the  purpose,  and  button-hole  it  with  delicate  pr<)be-iH)inled 
scissors. 

3.  InlroiluceonebladtioP  the  same  scissors  bctwt^pn  the  tendon  and  the 
Hclcni  iind  llie  otiier  bliide  between  the  tendon  and  the  conjunctiva,  and 
cut  transversely  to  one  border  of  the  tendon,  and  then,  reversing  the 
scissors,  cut  transversely  to  the  other  border  of  the  tendon. 

4.  Tlie  eyes  should  now  be  tested  with  prisms,  and  if  the  heterophona 
is  not  nearly  corrected,  the  sci.ssors  miiy  t)e  again  intrcKlucitd  and  the  loos- 
ening up  of  the  insertion  bo  carried  a  little  further.  Thus  by  cutting 
cautiously,  a  little  at  a  time,  and  then  testing  with  caudle  and  prisms  to 
ascertain  how  much  effect  has  been  ol)tnined,  it  is  not  difficult  fop  the 
dexterous  operator  to  correct  the  deviation  with  considerable  accuracy. 
No  surgeon  should  undertake  these  operations  with  the  ordinary  clnmsy 
instmments  in  vogue.  The  necessary  instruments  particularly  adapted 
to  the  purpose,  and  to  tendon -resection,  are  made  by  Messrs.  Tiemann 
&  ('».,  of  New  York.  Tendon- n'snctiim  is  ]tnicticed  in  wuses  where  the 
heterophona  is  tis)  great  to  i)e  rorrecteid  i)y  a  graduated  tenotomy  of  the 
stronger  muscle  without  limiting  the  excnrshm  of  the  eye  in  that  direc- 
tion. In  such  cases  it  Is  better  to  partly  correct  the  deviation  by  tenot- 
omy and  to  correct  what  remains  by  ten  don- resection  of  the  weaker  mas- 
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rl»?.  In  perfdrming  Ihia  opcnilion,  l>y  Stevens's  methtKU  lU«  Iftndon  is 
divided  as  in  gmdnuted  tenotomy.  A  delicate  ]iot(k  is  then  slipjwd  be- 
neath .and  caught  into  the  under  surface  of  the  divided  tendon  which 
is  now  drawn  out  of  the  ronjimctival  ajterture  and  caught  S4»ine  lines 
from  its  extremity  with  dolicatfl  tixnlinii  forceps.  A  small,  very  sharp, 
curved  nee<llft,  Rrmed  with  a  fine  ailk  thread,  is  now  piiswd  tlinuigh  the 
mnscle  from  without  inward,  as  far  back  as  the  operator  thinks  neces- 
sary, and  then  the  portion  of  the  muscle  anterior  to  the  needle  is  excised 
with  scissors.  The  needle  is  then  carried  thvough  the  stnmp  of  the  in- 
sertion rif  the  musc;Ie,  including  t!»e  cn|xsule  of  Ten<iu  and  overlying 
conjunctiva,  and  the  thread  drawn  through  and  ](K)sely  tie<l. 

Tlie  patient  should  now  be  placed  In  the  position  for  testing  with 
prisms,  and  rhe  knot  drawn  just  tight  enough  to  correct,  or  slightly  over- 
correct,  the  deviation.  In  both  these  operations  the  lids  may  Iw  held 
open  by  a  speculum,  an  elevator,  or  the  fingers  of  an  assistant.  Tlie 
stitcli  maj'  l>e  n^raoved  at  the  end  of  three  or  four  days.  No  after-lreat- 
muut  is  retjuired,  us  there  is  ruruly  uny  iutlauimatory  reaction. 


t*  o'v 


Ophthalmoscopy. 

The  general  practitioner  shoidd  fnmilinri/xi  himself  with  the  nse  of  the 
ophthalmoscope  sufficiently  to  be  able  to  diagnrxstirate  gross  lesions  of 
the  globe  situated  jiosterior  to  the  crystalline  lens.  He  should  provide 
himself  with  an  ophthahnoscope  with  tilt- 
ing mirror  and  convex  and  concave  lensea 
ranging  fr<»m  one  to  twenty  di<»ptrles.  With 
this  it  would  not  ho  amiss  for  him  to  ex- 
amine the  eyes  of  all  his  patients,  so  far  lis 
his  time  would  allow.  He  should  dilate  the 
pupils  with  a  solution  of  homatropine  or 
cocaine,  two  per  cent  in  either  case,  in  order 
to  facilitate  the  examination.  The  patient 
should  Iw  seated  in  a  darkened  room,  with 
a  German  studeurs  lamp  placed  on  a  level 
with  the  eye  to  l)e  examine*],  a  little  behind 
and  til  tme  side,  so  that  the  light  will  fall 
on  the  temple  or  nose  t)ut  not  on  the  eye. 
The  observer  then  rests  the  ophthalmoscope 
against  the  inner  angle  of  his  orbit  and 
throws  the  light  into  the  eye  with  the  mir- 
ror, at  the  same  time  loiiking  into  the  pupil 
through  the  api^rtnro  in  the  mirror.  He 
thus  gazes  at  the  paptllary  area  wliile  the 
patient  looks  up,  down,  right,  and  left  If 
the  reflex  from  the  ptipil  is,  in  all  po(«ition8 
of  the  eye,  of  a  nniform  clear  pinkish  or  reddish  color,  it  is  to  be 
inferred  that  there  are  no  gross  lesions  of  (he  refracti^'e  meilia.  If  the 
red  reUex  from  the  fundus  is  interrupted  by  dark  spots,  there  arc  ojKici- 
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ties  of  the  media,  and  the  surgeon  must  proceed  to  locale  them.  If  they 
move  while  the  eye  ia  fixed,  they  ore  floating  bodies  in  the  vitn^us. 
If  they  move  with  the  eye  and  slop  when  the  eye  sti»ps,  they  are  opaci- 
ties either  of  the  eurnea  or  of  the  crystuMine  lens.  If  of  the  cornea,  they 
will  be  seen  by  oblique  illiiminalirm.  This  is  also  true  of  opacities  situ- 
ated  on  the  anterior  eiipsiih*  and  in  the  front  portions  of  ihe  crystallino 
lena.  If  in  the  posterior  portions  of  the  lens,  they  will  ap])ear  to  move  in 
an  opposite  direction  to  the  eye.  Opacities  in  the  periphery  of  the  lens 
are  seen  only  when  the  eye  is  so  turned  that  the  obseiTer  \o*.*ks  through 
the  j)upil  very  ultliijiiely.  For  mow  minulw  exummatiuu  of  any  opacity 
alpfmdy  discovered,  the  obscr^'er  shouM  turn  on  over  the  aperture  of  his 
ophllialmuscope  a  -|-  10.  I>.,  and  apjproach  the  eye  to  within  its  focal  dis- 
tance, about  four  inches.  In  this  way  lie  will  obtain  a  greatly  magnified 
view.  In  iiigli  degrees  of  myopia  and  hypermotro])in  pigment  {wtehes 
in  the  fundus  may  be  mistaken  by  the  novice  for  opacities  of  the  media. 
These  ai-e  excluded  by  seeing  them  in  their  true  position  while  exanain- 
ing  the  ftindus. 

There  are  two  methods  of  examining  the  fundus :  1,  The  indirect ;  2, 
the  diront. 

In  examining  the  eye  by  the  indirect  method,  the  observer  interposes 
a  two-Inch  or  two-and-a-half-inch  lens,  between  his  ophthnImosci>[K?and 
the  patient's  eye,  at  about  its  focal  distance  from  the  eye.  his  own  eye 
being  twelve  to  tifreen  inches  away.  In  this  manner  he  gets  an  inverted 
Image  of  the  fundus,  magnified  some  three  or  four  diameters.  By  direct- 
ing the  patient  to  look  successively  in  different  dii-ections,  he  thus  easily 
scans  the  whole  fundus. 

In  u.sing  the  direct  method,  the  observer  approaches  his  eye  with  the 
ophthalmoscope  as  close  as  possible  to  the  eye  he  Is  examining,  often 
touching  the  brow  or  nose  of  the  patient  with  his  instniment.  In  this 
way  he  sees  only  a  small  jwrtion  of  the  fundus  at  a  time,  but  that  is  in 
its  true  ptHiition  and  is  magnified  some  seventeen  diameters,  more  ctr  le.'W. 
Tho  examined  eye  iH'ing  myopic,  he  mnst  turn  on  the  iteakefil  concave 
lens  with  which  he  can  see  the  fundus  distinctly  ;  and  this,  while  it  en- 
ables him  to  see  the  fundus  clearly,  at  the  same  time  me-nsun*s  tho 
amount  of  myo])ia.  If  the  patient  is  hypermetropic  in  a  moderate  de- 
gree, the  fundus  will  be  well  seen  without  any  lens  ;  but  if  the  observer 
would  estimate  the  amount  of  hypermetropia,  he  must  turn  on  the  strong- 
est convex  lens  through  which  he  can  see  the  fundus  distinctly.  In 
asfigiiiulism  only  <fUe  meridian  nf  the  fundus  is  seeu  distinefly  at  a  time, 
the  opiKJsite  mei-idian  being  seen  through  a  stronger  or  weaker  lens.  If 
the  observer  has  an  error  of  i-erniclion.  he  must  tike  it  into  account  in 
estimating  refniction  with  the  uphthalmoscoiw.  Some  of  the  grosser 
lesions  to  be  looked  for  by  the  surgeon  are : 

1.  Opfic  jVcur/V/s.— Here  ilie  ophthalmiKscopic  nppeamnces  vary.  In 
the  milder  ca.9e3  only  the  nsusal,  or  upper,  or  lower,  border  of  the  disk  is 
obscured  by  swelling,  while  in  the  severer  c^es  the  whole  pai>illa  is 
greatly  swollen  and  its  outline  entirely  obliterated.  The  retinal  vessels 
are  tortuous,  while  the  veins  are  enlarged  and  the  arteries  are  either  of 
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Dormal  size  or  diniinislir<l.  There  may  or  not  he  eochjTnnses  nymu  the 
disk  or  in  the  retina.  Rarely  the  central  \ision  nnd  visual  tield  at«  per- 
fect. In  mast  eases,  hiiwevep,  txitli  are  iniimirvd,  an<l  often  vision  is  re- 
duoed  to  perw^ptinn  of  lif^lit.  In  nptie  nettritia  or  "choked  disk*'  of 
lH)th  eyes  intmcranial  tnmors  shonhl  alwnys  he  snspeeteil.  Optic  neu- 
ritis may,  however,  depend  on  a  variety  of  causes,  sach  as  kidney  dis- 
ease, lead-poisoning,  raeningitis.  syphilis,  etc. 

2.  Atrophy  <f  ike  Optic  J^Terpe  is  reco^^nized  by  the  paleness  of  the 
optie  dLsk  and  tlie  sraaJluess  of  the  retinal  bliMxl- vessels.  It  may  l>e  con- 
secutive to  optio  nenritis,  or  it  mny  he  nshered  in  as  "  primary  "  atrophy. 
Therefore  the  conditions  which  produce  optic  nenritis  should  be  sonj^ht 
in  cases  of  atrophy.  It  frequently  occurs  in  poisoning  by  tobacco  nnd 
alcohol,  and  is  of  ten  a  symptom  of  proffressivo  locomotor  ataxia.  It  is 
fouud  in  advanced  stages  of  retinllU  pigmentosa. 

8.  Iteiinitis  is  distinguished  by  bright  or  whitish  patr^hes  in  the 
retina.  When  these  arranjfe  themselves  about  the  macula  iutea  in  a  stel- 
lute  fonn,  tlie  causti  \a  ^fucntlly  found  to  1«  kidney  iUnwish.  They  are 
often  acraimpanicKl  by  retinal  hemorrhages.  Diabetes  nnd  sypliilisnre 
among  the  other  causes  of  retinitis. 

4.  Choroiditis  in  known  by  white  patclies  in  the  fundus,  generally 
bordered  irregularly  with  black  pigment,  nnd  with   the  retinal  vessels 

.{tassing  over  them.    The  cause  is  often  obscured.    It  is  sometimes  due 
to  syphilis. 

5,  Olaticoma  simplex  is  always  characterized  by  exoaration,  or 
cupping  of  the  optie  disk.  The  retinal  vessels  ajipear  to  end  nbmpt- 
ly  at  the  dlscal  biirder.  The  bottom  uf  the  excavation  can  be  seen 
through  a  sufficiently  strong  concave  lens.  Around  the  disk  is  a  ring 
of  choroidal  atrophy  exposing  the  white  sclera.  There  is  often  pulsa- 
tion <if  the  retinal  arteries.  Centnil  vision  is  usually  impaired,  and 
the  visual  field  limited,  especially  on  the  nasal  side. 


-Ill    i 
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Fl«.  Ait  A. — Ojihtli»liiio««>pia  «{ipear»Di«  of 
bckltlijr  fUndtu  iu  ■  penoa  of  v«rj  fhir 
eonplcxloii.  Scknl  tinit  «cll  marked. 
LMt  0yt,  lavoted  Imdfe.     (Wccket  uid 


Fia.   49!^  D.— ())ih[lialtt»oM«pio   kfipMnneo  at 

atchn  of  Uaoa  atur  lionkr  of  the  con- 
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SURGEUY  or  TOE  EaB. 

ITeopla^ins  of  the  anricle  require  extirpation  as  in  other  portions 
the  body.  Angeiomata  of  small  size  may  be  cured,  without  excision,  by 
injectiBj;  the  tiiinor  with  a  few  minims  of  60-i>er-cent  carl>oIic-acid  hoIu- 
tion.  Vartilfvjinouii  growths  iire  oecusionally  met  with  ulwiit  the  ear. 
Their  usnal  location  is  juat  in  front  of  the  trains.  I  Femoved  two  in 
front  of  one  ear  and  one  from  the  opposite  side  in  a  ]iatieut  twenty-two 
years  of  age.  I:$ltnil[ir  tumors  were  prt^seni  in  tlitj  porsion  of  his  father 
and  another  member  of  the  family. 

Wounds  of  the  auricle  should  be  treated  with  the  view  of  preventing 
any  distortion  of  this  organ. 

Lacerations  of  the  lobule  from  the  violent  removal  of  an  ejir-ring  may 
be  corivcted  by  jKiring^  tlie  ed^'t^t*  iiiid  uniting  thi'm  by  fine  silk  sutures. 
The  hypodemiitj  use  of  citcaine  will  secure  perfect  ana3sthesia  In  all  or- 
dinary operations  upon  the  auricle. 

DnKipiiKj  of  the  ears  to  a  degree  amouuting  to  deformity  should 
treated  in  children  by  strapping  the  auricles  close  to  the  skull,  by  means* 
of  an  elastic  band  around  the  forehead  and  occiput. 


I 


Fio.  iW.-( After  Bccvw.) 


Fio.  431.— (After  Roevw.) 


Adhesions  of  the  anriclew  to  the  scaJp  should  bfl  dissected  loose,  the 
organs  crowded  forward,  and,  if  necessary,  skin  should  be  transplanted 
to  fill  in  the  gap  and  prevent  a  recuiTence  of  the  deformity.  Hyper- 
trophy of  the  auricle  should  be  corrected  by  excision  of  a  triangular 
piece,  after  the  method  of  Martino,  shown  in  Figs.  430  and  4^1. 


Via.  4.1S.  — .■*(.Hnu'»  hard-nitih^r  double  ptob*. 


Auditory  Cavia^.— Foreign  bodies  in  the  auditory  canal  may  be  recog- 
nized by  ins|>ection  or  with  the  light  gutta-percha  prol»e  (Fig.  432).  and 
should  be  rtjmoved  by  the  careful  emplojTnent  of  the  angular  forceps 
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(Fig.  433),  or,  tf  firmly  Imjiat'ted,  the  ring  curette  (Fig.  434)  may  be  re- 
qnired.  For  locating  and  seizing  ibe  body  the  head-mirror  shoold  be 
employed  to  concentrate  the  light  in  the  canal.    The  aolid-ailver  speou- 


Fw.  4U.— SaKton't  ew-ftmoi*. 


Fio.  tfi.— Ssitra'i  dosbla  oar-hoolc,  to  octnut  foreifni   bodU*. 

Inm  of  Wilde,  always  required  in  examinations  of  the  docp^r  portions  of 
the  canal  and  of  the  membrana  tympani,  may  also  be  of  assistance  in 
locating  the  foreign  body,  although  this  can  usually  be  done,  if  the  lighi 
is  proi)erly  directed,  by  pulling  upon  the  auricle  so  &ato  etraighten  the 
t^nal. 

Impac/ian-s  of  cerumen  Khould  be  removed  by  irrigation  with  warm 
water.  The  stream  should  l>e  delicate,  and  should  be  directed  to  one 
aide  of  the  obstruction  in  order  to  melt  away  a  portion  sufficient  to  allow 
the  furce  of  the  injection  to  operate  upon  the  mass  from  behind.  The 
curette  or  scoop  may  also  be  advantageously  employed  in  removing  im- 
pactions of  cerumen. 

Fu.r\L}iel€8  of  the  auditory  canal  are  quite  frequently  met  with.  Their 
presence  Is  marked  by  acute  pain,  located  in  a  circumscribed  area,  and 
by  redness  and  swelling. 

The  treatment  consists  in  alleviating  pain  by  the  use  of  anodynes  if 
neoessarj',  and  by  softening  the  skin  over  the  inHammatorj'  process  by 
thA  use  of  emollient*.  Cotton  lubricated  with  vaseline  should  be  intro- 
duced. As  soon  as  the  formation  of  pus  is  evident,  it  should  be  evacuated 
by  puncture  or  incision. 


Fid.  4$&. — 8exu>ii'«  Boara. 


Keoplait^mx  of  the  auditory  canal  demand  removal  by  the  snare  (Fig. 
435),  forceps,  or  by  excision.    Polypus  of  this  tube  may  be  single  or 
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multiple,  and,  when  of  sufficient  size  to  fill  the  canal  and  become  con- 
stricted, may  break-down  and  cause  a  ftetid  discharge. 

Occasionally  the  auditory  canal  JH  ocrupifjd  by  a  parasite  known  as 
aspergiUurS,  tlie  spoi-es  of  which  are  develope<l  with  grt-wt  rapidity,  fill- 
ing up  the  canal  and  aiusing  inflammation,  obstruction,  and  mnn?  or  lesa 
intorferoncc  with  hearing;.  Finely  powderral  bciracic  ucid  .sliotiM  be 
blown  deeply  into  the  canal  at  repented  intervals  until  the  fungus  is 
destroyed. 

3fiddleEar—Memhrona  Tympani. — The  drum  of  the  ear  may  be- 
come involved  by  cxtf  n»ion  of  an  intlammalion  fn)m  the  auditory  canal, 
or  it  may  be  secon<lary  to  an  otUis  medla^  or  it  may  In  mn;  instances  be 
inflamed  without  either  of  the  foregoing  complications. 

Inflammation  of  the  middle  ear  is  in  most  cases  preceded  by  phaiyn- 
gitis,  and  is  thus  affected  by  invasion  thmugh  the  Kustachian  tube.  It 
may  Iw  prodnced  by  traumatism,  or  the  initial  lesion  may  be  situated 
within  the  cavity  of  the  tympanum,  or  in  the  mastoid  cells,  which  com- 
municate nith  the  cavity.  Otitis  media  is  not  uncommon  iu  children  asl 
a  sequel  of  scarlatina  or  ruheola. 

The  earlitwt  symptom  of  this  affection  is  jmin  of  a  severe  cluiniclcr, 
accompanied  by  partial  arrest  of  hearing.  Fever  is  present,  and  may 
be  preceded  by  a  chill  or  rigors.  When  suppuration  occurs,  and  the 
mastoid  (rells  are  involved,  the  pain  is  intensitiifd  and  the  febrile  move- 
ment at  times  very  high.  In  a  case  of  this  charactor  which  I  saw,  and 
in  which  the  operation  of  puncture  and  trephining  the  mastoid  process 
had  been  delayed,  fatal  pymmia  occurred.  In  simcimcns  of  blood  taken 
from  this  patient  just  before  death,  the  red  bhuxi-disks  were  seen  to  be 
filled  with  bacteria.  Percussion  with  the  Anger-tip  over  the  mastoid 
region  cxjiggf^nitt's  the  aenw  of  ]»ain.  rp(m  examination  \ni\i  the  olo- 
8COJW  and  hi'ad-light,  the  dram  of  the  ear  will  lie  seen  to  be  more  opaque 
than  normal,  its  vascularity  increased  and  bulging  toward  the  meatus  if 
there  is  pus  in  the  middle  ear. 

The  treatment  of  otitis  media  should  be  directed  to  the  arrest  of  the 
inflammatory  ]>n>cess  by  worm  fomentations,  by  the  application  of 
leeciies  to  the  temples  and  mastoid  region.  Quinia,  iron,  stimuhTntn, 
and  well -selected  diet  are  indicated  in  the  efl'ort  to  improve  the  general 
cx)nditi(m  of  the  ]>atient.  U  is  of  great  monit-nt  that  the  tension  of  the 
tympanum  and  of  tho  miustoid  c^Us  should  !>c  relieved  early  in  the 
progress  of  the  disejise,  and,  even  when  there  is  a  doubt  as  to  the  pres- 
ence of  pus,  explorative  puncture  of  the  membratia  fympani  should  be 
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noode.    Tlie  ojieration  is  withtnit  danger,  is  not  difficult  of  accomplish- 
ment, and,  even  when   HUppumtion   has  not  occurred,  will  often  give, 
great  and  immediate  relief.    A  pr(>|>er  instrument  for  this  pr(H!«dure  is] 
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shown  in  Pig.  436.  The  silver  specnliim  and  reflecled  light  should  be 
employed  so  as  to  bring  the  membrane  into  plain  dew.  and,  while  the 
hc^id  of  the  patient  is  held  motionless,  the  point  of  tlm  perforator  is 
airried  iigainst  the  drum  on  its  posterior  inferior  quudrant,  and  Imrely 
pushed  through.  The  puncture  should  not  be  more  than  one  eighth  of 
ail  im*h  in  leugth.  If  then*  shall  have  l>een  an  effusion  of  serum,  or  if 
pns  is'piTisont  upon  the  witlulinwal  of  the  instrument,  a  small  quantity 
of  fluid  will  escape  through  the  panotore.  If  necessary  to  the  estab- 
lishment of  free  drainage,  the  opening  may  be  enlai^ed. 

When  oiUi)i  vi^dia  is  complicated  with  infiammation  and  snp])umtion 
of  the  mant^iid  cells,  and  wh<>n  the  conimunicatinn  with  the  tym[>anuni 
is  not  sufficient  to  g^ve  ready  discharge  to  the  prtKlncts  of  inflammation 
into  the  middle  ejir,  and  thence  ont  through  the  pnncture  in  the  mem- 
brana  tympanic  the  cells  shtmld  be  opened  and  dminage  s*M!ured  at  once 
by  removing  the  outer  shell  of  the  mastoid  process.  In  children  this  pro- 
cedure is  not  always  necessary  on  account  of  the  very  thin  shell  of  bone 
which  inclostes  the  cavity  of  the  mastoid  antrum,  and  which  i-eadily 
gives  way  and  allows  egress  to  the  pus  formed  witliiu.  In  drilling  or 
trephining  the  mastoid  cells,  pnircoil  as  follows: 

The  akin  over  and  near  the  mastoid  pi*occ.s3  should  be  shaved  and 
cleansed,  and  a  free  incision  made  in  a  vertical  dii-eciion,  the  center  of 
the  cut  iH'iug  opjioslte  the  center  of  the  auditory  meatus  and  one  fourth 
of  an  inch  from  the  pitsterior  wall  of  the  bony  canal.  If  any  difficulty 
is  experienced  in  lifting  and  reflecting  the  integnmont,  a  short  tmns- 
verse  cut  should  Ix;  made  backwiird  from  the  middle  of  the  peri»ndicu- 
lar  incision.  The  periosteum  shotdd  be  scratched  off  at  the  i>oint  where 
the  bone  is  to  be  perforated,  unless  necrosis  has  already  occurred  and 
only  a  thin  shetl  of  Iwne  remains.  In  this  condition  the  .shell  .should 
be  lift^^d  riff  and  the  c*!!.**  cleaned  out.  When  the  bone  has  a  heJilthy 
appearance  on  the  exterior  it  should  be  cut  through  with  a  trephine, 
gouge,  chisel,  or  drill.  The  trephine  employed  should  nt>t  be  more  than 
a  quarter  of  an  inch  in  diameter,  and  the  center  of  the  h(»le  made  (no 
matter  what  instrument  is  employed)  should  not  be  farther  than  a  quar- 
ter of  an  inch  posterior  to  the  wall  of  the  auditory  canal  on  account  of 
the  proximity  of  the  lateral  sinus  and  the  veins  of  the  diplo^  which 
empty  into  it.  After  the  instrument  has  travo1e<l  about  an  eighth  of 
an  inch  iut^»  the  Iwne  it  should  be  removed  and  the  circular  track  in- 
B|>ecfc(»d.  The  enlrance  to  the  cells  will  be  indicated  by  a  slight  hiemor- 
rluige,  and,  if  abscess  is  present,  by  a  few  drops  of  i>u».  As  soon  as 
the  bleeding  is  seen  the  button  of  bone  should  be  lifted  by  the  elevator 
and  the  remaining  cancellous  tissue  sawited  out  with  the  inm  spoon  or 
the  scalloiMftl  gouge.  The  abscess  should  Ihi  inigiittid  with  a  l-loaHK> 
sublimate  solution,  and  the  wound  dressed  with  a  loose  sublimate  ^uze 
dressing.  If  the  trephine  is  not  used,  the  scallope<l  gouge  (Kig.  fiOi,  the 
bone-drill  (Fig.  72),  the  s*oop  (Pig.  68),  or  the  chisel  and  mallet  may  be 
substituted.  If  fas  has  occnrt^  in  several  instances)  marked  bleeding 
occurs — probably  from  wounding  some  large  vein  near  its  entrance  into 
the  sinus — it  may  be  arrested  by  packing  with  sublimate  gauze  and 
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the  di-ainage  e8ta>>ll6hed  a  few  hours  later,  wlien  the  haemorrhage  has 
ceased,  by  subatitutiDg  a  l(X)He  dressing. 


The  Nose. 


Acquired  Lesions, — li^rcictare  of  the  bones  of  the  nose  has  been 
already  considered. 

B/yisUtj-'ts,  or  hffitnorrhage  from  the  nose,  is  often  severe  ennngh  to 
dfniuncl  aurgiral  interference.  The  bleeding  may  at  times  be  arrested 
by  diminishing  the  blood-pressare  in  the  vessels  of  the  nose  by  Ugaiion 
of  the  eMremUles.  This  consists  in  applying  an  elastic  bandiige  (or  an 
ordinary  roller,  if  the  rubber  can  not  be  obtained)  around  the  thighs  and 
•rms  close  to  the  trunk,  and  making  the  pressure  strong  enough  to  arrest. 
in  great  part,  the  return  of  blood  through  the  veins  without  arresting  tlie 
circulatiua  in  the  arteries.  AVlien  the  hfemon-hage  ceases  the  ligutures 
should  be  gradually  loosened,  so  that  the  ruluiue  of  bl(K)d  which  lina 
t)cen  c<infiued  in  the  extremities  may  not  bo  too  suddenly  returned  Xo 
the  lieart.  Plugging  or  tampoiUng  the  nares,  if  properly  done,  will 
Buoceed  if  all  other  methods  fail.  First,  determine  accurately  the  nostril 
in  which  the  bleeding  is  occurring.  Take  a  jwece  of  fine  sponge  at  lenst 
an  ineh  in  diameter  when  dry  (and  it  should  be  introduced  without  being 
moistened,  .so  that  when  in  p<.>sitiott  in  the  posterior  nares  it  will  expand 
as  the  blood  moistens  it),  and  tie  around  its  center  three  strong  silk 
threads.  A  soft  catheter  or  bougie  is  now  inti'odnceil  iuto  the  nosrril 
from  the  fi-ont,  keeping  the  iioinl  *>f  the  instrument  well  *m  the  HtMn-  of 
the  nose.  As  soon  n^  the  end  is  seen  or  felt  behind  the  soft  palate,  it  is 
drawn  out  at  the  mouth  by  the  forceps  or  fingers.  Two  of  the  three 
threads  are  attached  To  the  point  of  the  instrument,  which  is  then  pulled 
back  through  the  nostriL  ^NHien  the  threads  come  out  of  the  nose  in 
fnmt  they  are  neized  by  the  fingers  of  one  hand  while  the  sponge  is  care-* 
fully  gniiled  into  position  behind  the  soft  palate  with  the  other.  Once 
well  in  the  posterior  naris  it.  is  held  in  position  and  made  to  exert  the 
neresMtry  ciimpression  by  tying  the  two  anterior  strings  over  a  wiftened 
sponge  packed  intrt  the  noHtril  in  front.  The  third  thread  in  brought  out  of 
the  mouth,  and  is  to  be  used  in  dislodging  the  tampon  when  the  ha?mor- 
rhage  has  ceased.  Unt,  soft  rags,  or  cotton  may  lie  used  for  plugs  when  a 
sponge  can  not  be  <ibtained.  A  long  probe  or  a  loop  of  soft  wire  may  be 
us«k1  instead  of  the  bougie.  The  applicutiou  of  a  4-to-8  per  cent  solution 
of  cocaine  hydrcK^ldomte  to  the  mucous  membrane  of  the  nose  nmy  pnive 
useful  as  a  lucmostatic,  since  Bosworth  has  demonstrated  that  it  causes 
marked  diminution  in  the  caliber  of  the  vessels  of  the  lining  membrane. 

J^^nreigii  Jiodten. — Buttons,  seeds,  and  other  substances  are  often 
lodged  in  the  cavity  of  the  nose.  The  nsunl  seat  of  lodgment  is  in  the 
anterior  part  <»f  the  inferior  meatus,  or  between  the  lower  turbinated 
bone  and  the  septum,  and  occasionally  they  are  pushed  beyond  this  into 
the  middle  meatus.  When  allowed  tu  reuiidn,  inllummatiou  of  the  lining 
membrane  always  ensue.'^,  and  f>stitis  is  uitt  infrequent. 
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The  dingnosU  depends  npon  physical  exploration  by  mcnns  of  the 
head-mirror,  a  strong  ii^ht,  and  the  metal  prolw.  The  presence  of  a 
luidy  Io<iged  in  the  uiisal  <:avity  may  be  at  times  indicated  by  the  change 
of  the  voice  from  it.-^  natural  to  a  na.'tal  toue.  ICemoval  is  urgent,  and 
may  be  effected  by  inspiration  through  the  mouth  and  furred  exi»iration 
through  the  nuae,  with  the  mouth  and  nostril  of  the  unaffectnd  side 
elated.  In  adults  the  act  of  sneezin^^  will  sometimes  succeed  in  dislodg- 
ing the  substance.  A  strong,  slender  fon-ejKi,  bent  at  an  angle  so  that 
the  hand  of  the  operator  will  not  .Hhnt  out  the  light,  is  the  most  snii- 
able  in^^trumeot  to  be  employed  in  its  removal.  When  the  body  is 
lodgeil  well  back  it  may  be  pushed  through  into  the  pliarynx  and  eject- 
ed h^im  there. 

Rh'moliles^  or  nasal  calculi,  are  oocosionally  fonnd  in  (hose  cavities. 
It  is  pn>bable  that  ihey  come  from  the  lachrymal  apparatus,  since  they 
are  found  In  the  immediate  neighborhood  of  the  entrance  of  the  nasul 
duct.  Moreover,  dacliryolites^  or  lachrymal  concretions,  are  not  very 
infrequent  in  the  lachr,\nno- nasal  apparatus.  These  bodies  should  be 
i«moved  with  the  forceps  as  soon  as  discovered. 

NeopUism^i. — Tlie  most  frequent  v.ariety  of  tumor  within  the  nasal 
cavity  is  the  mi/xoma,  urso-calted  ffchttiiwus  poltfpus.  Next  lu  order 
of  frequency  is  the  fibrotna^  ov  fibrotis  poljipu^,  Hoth  of  these  Iwlong 
microscnpically  to  the  connective-tissue  tumors,  the  myxomula  being 
allied  (<»  the  embryonic,  the  (iliromata  to  the  more  devehqied  connective- 
tissue  tumors,  PapiUomala.,  or  warts^  are  not  infrequently  seen  at  the 
edges  of  the  mucous  membrane  of  the  n<istrils.  Ijtstly,  there  may  be  a 
general  hifpertrophi/  of  the  mucous  nienibmne  of  the  nose,  causing  a 
tumefaction  of  the  turbinated  tufts,  and  partial,  or  may  be  complete, 
occlusion  of  the  nui'es. 

Gelatinous  nasal  polypi  are  nsually  pear-shaped,  tlie  bnlk  of  (he 
tumor  tending  toward  the  floor  of  the  nose.  The  pedicle  is  attached  to 
one  of  the  thick  velvety  tufts,  most  frequently  in  the  np]jer  or  middle 
meutus.  There  may  be  a  single  tumor,  although  the  rule  is  for  them 
to  be  multiple.  They  are  uf  light  grayish  color,  and  ui'e  covered  by  a 
mucous  exudation. 

The  symptoms  are  chiefly  those  due  to  pressure  and  obstructicm  of  the 
nan^s.  ('lianges  in  tho  voice  are  not  marked  until  the  pnraence  of  the 
tumor  has  licen  suspected  from  pressure  and  irritation.  This  irritation 
gives  rise  to  an  ejccessive  secretion  and  discharge  from  the  nose,  and 
occiLsionally  to  prolonged  and  violent  fit«  of  sneezing. 

The  diagnosis  may  be  rendered  positive  by  ])hysical  exploration. 
The  shrinkage  of  th**  turbinated  tufts,  following  the  local  use  of  cocaine 
hydrochlorate,  render's  insiwntinn  more  easy. 

TVealmeni. — The  only  rational  method  of  treatment  is  removal  and 
destruction  of  the  ju'dicli'  and  contiguous  mucoiis  membrane.  Avulsion 
may  be  effected  by  seizing  the  growth  with  a  long,  delicate  polypus-for- 
ceps, and  twisting  the  tumor  around  until  the  pe<Uele  is  wrung  off,  then 
applying  pure  nitric  acid  or  the  galvano-cautery  to  the  stump.  The 
wire  ecrascur  or  snare  of  Jarvis  is  greatly  to  be  preferred  {V\q.  437) 
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After  the  wire-li>op  hiw  l)een  paased  around  the  tumor,  and  slipped  up 
to  the  jiedicle,  it  should  be  slowly  tightened,  ttixxve  by  this  method  the 
danpiT  of  hiHiuorrbage  which  always  follows  the  use  of  the  forceps  is 
avoided.     From  fm«  to  two  hoim  irniy  be  coasuuied  in  the 
dlrision  of  the  growth,  the  bctow  beinp:  turned  fmni  time  to 
time,     yitric  acid  or  the  cautery  should  be  applied  to  the 
stump  in  iill  caavnj  since  without  this  recurrence  is  almost 
certain. 

Fibnymafa,  ov  JJhroiis  polypi,  are  much  less  frequent  than 
the  myxumata.  Am  a  rule  Ihey  are  deei>er  situatetl.  They  re- 
quire the  same  treatment  as  above  given.  Occasionally  large 
tumors  of  the  nasal  cavities  require  for  their  complete  removal 
section  of  the  nasal  and  superior  maxillary  bones.  In  this 
pror^lure  the  skin  and  periosteum  shtmld  be  left  intact,  and 
osteoplasty  iterformed  in  oitler  to  prevent  necrosis. 

Papillmnatn.,  or  warls,  which  occur  at  the  junction  of  the 
mucous  membrane  of  the  nares  with  the  integument,  should 
be  clipi)ed  off  with  curved  scissors  and  their  bases  burned  wiib 
pure  nitric  acid. 

Ilt/pertrophy  of  the  turbinated  tufts  may  exist  to  such  an 
extent  as  to  demand  interference.  Such  enlargement  should 
be  treated  exactly  as  one  would  treat  tme  polypus. 

Fi-ifsuretf  of  the  nares  may  l)e  relieved  by  Ihe  repeated  local 
use  of  the  lunar-caustic  pencil. 

Ozaitd. — Ozrena  is  the  name  given  to  a  chronic  inflamma- 
tion of  one  or  more  of  the  nasal  cavities,  or  the  sinuses  com- 
municating with  them.  It  may  be  confined  to  a  process  of 
ulcenitiim  of  the  soft  Iissue.s  alone,  but  not  infrequently  there 
is  an  ostitis.  Syphilitic  ozipna  is  pmbiibly  the  most  common 
form.  It  frequently  occurs  with  other  dyecrasicB.  It  is  acwim- 
piinied  by  a  fetid  odor  and  a  muco])urnlent  dischai-ge,  ]Kir- 
tially  liquid  and  partially  solid.  Ati-ophy.  or  dcstnicrifm  of 
the  turbinated  tufts,  is  not  infrequent,  so  that  there  is  abnor* 
mal  aiace  within  the  nares. 

The  trealment  is  local  and  general.  ITie  removal  of  dis- 
eased or  dead  bone  is  imperative,  and  irrigation  with  the 
weaker  sublimate  or  Iwiracic-acid  solutions  ^onld  he  regularly 
made. 

Dobbell's  solution  will  be  fonnd  of  u.se:  Carbolic  acid, 
gr.  X ;  biborate  and  bicarbonate  of  soda,  each,  3j ;  glycerin, 
3x;  to  this  add  water  to  make  Jx.  This  should  be  used  five 
or  six  times  a  day  as  a  douche.  The  general  condition  of  the 
patient  should  be  improved  by  the  administratiim  of  well- 
selected  tonics  and  food,  and  by  out-of-door  life. 

SHperJicial  epithelioma.,  situated  tiiion  the  nase  or  face,  should  be 
destroyed  by  the  application  of  Marsden's  paste.  It  is  made  of  arsenions 
Bcid  and  powdei'ed  gum  acacia,  equal  parts,  with  enongh  water  to  mak© 
a  fairly  soft  paste.    It  may  be  left  on  from  twelve  to  twenty-four  hours — 
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as  long  att  Ike  patient  can.  endure  tliti  pain.  Poultices  an*  applied  after- 
ward. If  tfae  tirst  application  is  not  Hiiifinient,  it  elioald  be  repeated. 
The  loss  of  sul»stance  caTise<I  by  the  destructive  action  of  the  paste  may 
be  repniitd  by  a  plastic  u^ieration ;  but  this  should  not  be  done  until 
cicatrization  haa  iK'cuired. 

Tho:  frontal  ttin'is  may  !>e  involved  in  some  of  thp  diseases  which 
affect  the  nose.  Xew  growths,  abscess,  or  ostitis  may  demand  the  appli- 
cation of  the  trephine  in  the  removal  of  a  neoplasm  or  dead  bone,  or  the 
evacuation  of  pus. 

Detintion  of  the  nose  from  the  me<Uan  line  may  Iw  congenital  or 
aeqnired.  The  septum  alone  may  proifM-t  to  one  side,  or  the  entire  organ 
be  displaced  laterally  or  upward.  When  the  distortion  is  due  to  ninlfor* 
matiou  of  the  bunes,  these  must  be  forced  into  position,  with  or  without 
fracture. 

Deviation  of  the  septum  to  such  an  extent  that  deformity  is  pro- 
duced or  one  nostril  closed  often  requires  correction. 

The  uiethtjd  of  Prof.  John  B.  Kot)erts  hjis  yielded  good  nf.sulls. 

Make  a  long  incision  at  the  most  jironnnent  portion  of  the  devintion, 
and  siipph'^mi'nt  this  hy  chopping  the  septum  full  of  incisions  with  tho 
stellate  punch.  If  there  is  an  angular  deviation  close  to  the  palutul 
process  of  the  superior  maxillary  bone,  make  an  incision  fn»m  front 
to  Imclt  at  the  most  prominent  piirt,  and  do  not  chop  the  upper  por- 
tion with  the  stellate  punch.    If  the  deviation  is  a  cun'ed  one,  split  the 

cjirtilage  along  the  most  promi- 
ifffl     nent  portion  and  then  chop  the 
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rest  of  the  septum  until  it  lias 
lost    its    resiliency.      Afterward 

cut  away  with  the  chisel  or  .saw  any  horizontal  bony  edge  that  may 

remain  at  the  bottom.     If  .some  small  trian- 
gular pieces  are  removed  by  the  interlacing 

of  the  incisions  made  with  the  forceps,  it 

makes  no  difference,  siui-e  the  a])eniTigs  left 

an-i  very  small  and  will  soon  become  closed. 

To  hold  the  septum  in  place,  use  steel  pins 

(Fig.    437  a),    either    Ihrtae    with    8[itieri<'al 

heads  of  gla.ss,  or  the  ilat-heuded  pins  which 

were  devised  some   years  ago.     When    the 

head  of  the  pin  is  to  be  within  the  nostril. 

those  with  the  ghiss  heads  am  better;  when 

the  head  is  to  lie  against  the  exterior  of  the 

no.se.  the  tlat  heails  are  prefentble. 

After  having  divided  the  septum  («,  Pig. 

487  bX  !»s  above  described,  introduce  a  pin 

(ft)  into  the   more  o|hmi  nostril   and   thrust 

its  point  through  the  anterior  part  nf  that 

portion  of  the  divided  septum.    BUplace  this 

part  into  the  desired  position,  thrust  the  point  of  the  pin  onward  and 

bury  its  point  deep  in  the  tissues  at  the  back  part  of  the  nasal  ehumber 


0 

a 


Fin.  43Tii.— R'>))crt>'*  rnrth'xl  iiflinld- 
uur  (III-  x-'jitijiii  ill  ixftici  )>-*iiioa 
br  ii«-«ii»fif  [•inn.  Tlictijiprr  f»rt 
ti  ilic  t«p(uni,  imiiiG'Ikucljr  abov« 
tbo  c>UII<tin  tiHHaion,  pnnK.lod  tixr 
Tar  ihixwnjr  (■.«.,  toward  Ihii  nmil- 
w.  It  l«  now  pruMD-.l  lbs  ciiwr 
war  (i,  CL,  from  th«  nadoTl.  Biid 
U  liclil  lltpfi.'  by  llie  [jiuk  n.  In- 
c-.iii"ti  ilm.iiyli  Ihc  MptuuL    A,  I', 

t'illK  ill  ih«ilMin. 


UQ 


A  TEXT-BOOK  ON  SURGERY. 


which  was  formerly  occladed.  This  holds  the  sflptnra  firmly  in  its  new 
location.  The  head  of  thbt  pin  will  Uj  just  inside  of  the  anterior  naris 
whiuh  was  not  ol>striicted,  and  will  lie  ugain»t  Ihe  euimu'^lla.  It  should 
be  all(»vtMi  to  remain  about  one  week,  for  if  left  a  longer  time  it«  head 
will  probably  cause  olceration  of  the  columella,  and  may  become 
deeply  bnried  in  the  tissues  of  the  columella.  Its  work  is  usually 
accomplished  within  a  week.  It  is  oft«'n  well  to  iutniduce  a  Bei-ond  pin 
(c,  Fig.  437  b),  from  the  external  surface  of  the  frtmt  of  the  nose  just 
below  the  nasal  bones,  which  ai<ls  In  keeping  the  septal  cartilage  jMnntr-d 
into  proper  place.  If  this  pin  has  a  tlat  head,  it  may  be  covered  with  a 
small  twiuare  of  court-piaster.  Th«  patient  can  then  go  about  the  streets 
witliout  attnictirifr  attention. 

In  many  instances  hyperti-ophy  of  the  turbinated  bones,  or  permanent 
thickening  of  the  vascular  membrane  covering  them,  obstructs  the  nose 
to  such  iin  extent  that  the  passage  of  air  by  these  channels  is  difficult  or 
impossible,  or  denation  of  the  seplnm  may  result.  Under  such  con- 
ditions, removal  of  the  turbinated  bones  and  tufts  is  indicated.  The 
inferior  tuft  is  commonly  implicated.  A  sufficient  degree  of  anesthesia 
may  usually  be  obtained  by  the  careful  a])pticatir>n  of  cocaine  hydro- 
ehlorate — 4-per-eent  solution — brought  directly  in  contact  with  the  mu- 
cous surfaces  to  be  incised  by  means  of  pellets  of  cotton,  attachtnl  to 
delicate  probangs.  A  small  quanrity  may  be  employed  thmugh  the 
nostril  by  meiLns  of  the  atomizer.  When  the  nuiitsihesia  is  etTecied,  the 
turbinated  bone  may  be  sawed  through  at  its  attachment  to  the  suiwrior 
maxilla.  Should  h;emorrhage  be  troublesome,  it  may  be  arrested  by 
plugging  the  nostril. 

HypertTophy  of  the  nose,  due  to  increasetl  vascularity,  may  be  cor- 
rected by  pei>eated  incisions  ucn)ss  the  track  of  the  enlai-ged  vessels,  by 
gal vano- puncture,  or  by  cunsing  their  obliteniti(m  by  injeciions  of  50-per- 
oent  carbolic-acid  solution,  as  for  natus. 


Pl.\rtic  Svkokry  of  the  Nosk. 

Loss  of  substance  may  occur  fi-om  the  accidental  or  surgical  ablation 
of  all  or  a  portion  of  this  organ,  or  from  its  destruction  by  disease.  The 
diseases  which  nH^Bt  fi-equently  prorluce  loss  of  substance  are  spphilis 
and  h/pirx.  Carcrinomn,  sarcoma,  elephantiasis,  nr  any  neoplasm,  may 
involve  the  nose  and  cause  loss  of  tissue  in  their  removal,  but  lupus 
locates  itself  by  preference  here,  while  one  of  the  most  common  lesions 
of  tertiary  syphilis  is  necrosis  of  the  cartilages  and  liones'of  the  nose, 
resulting  in  great  disfigun'ment.  Occa.si<inaIly  sloughing  occurs,  fn»m 
the  presence  of  a  phagedenic  syphilide  during  the  second  stage  of  this 
disease.  This  accident  occurred  in  the  patient  from  which  Fig.  447 
was  taken. 

ItfiiiKiplasfy  may  be  partial  or  complete.  Complete  rhinoplasty  is 
performed  when  the  skin,  cartilages,  and  bone  of  the  nose  have  been 
earned  away.  In  sncb  cases  nothing  remains  but  an  irregular  sunken 
pit,  leading  almost  directly  into  the  pharyux. 
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The  successfnl  nnd  sariafactory  restomtion  of  this  orgau  is  not  often 
nchiered.  It  would  be  well,  in  all  cas*«  of  complete  It>ss  of  the  nose, 
to  try  some  form  of  i>rothetic  flppai*atns  before  resorting  to  a  plastic 
operation. 

The  operation  consists  (1)  in  paring  the  margins  of  the  ojwnJng  and 
the  integument  immediately  around  the  openiug,  in  apposititm  to  which 
the  transplanted  flap  is  to  be  brought;  (2)  in  the  tmnsportation  of  a 
prttperly  shaped  piece  of  skin,  with  its  underlying  tissues,  from  its  norr 
mal  to  th«  new  position. 

The  flap  may  l>e  taken  entirely  from  the  forehrad,  or  one  half  from 
each  cheek,  or  from  the  arm.  One  of  the  most  frequent  nmses  of  failure 
in  this  operation  ia  the  caving  in  of  the  ridge  of  the  new  nose,  nnd,  in 
order  to  better  support  this  part,  the  end  of  one  of  the  fingers  may  be 
utilized,  as  follows : 

J^trst  Method — Complete  Rhinoiilasty  from  the  Forehead  aiid  Finger. 
— ^Remove  the  nail  and  matrix  of  one  finger  of  the  left  hand,  sjilit  aud 
dissect,  up  the  integument:  i )U  the  piilmar  surface  of  thin  finger,  as  far  back 
OS  the  1a.it  interphalangeal  nrticulntion,  and  »ew  this  to  the  already 
frealiened  edges  of  the  nasjil  opening.  The  arm,  hand,  and  head  should 
now  Im*  immovably  iixed  in  a  pliLstcr-of-Paris  dressing,  in  wliirli  pasition 
it  remains  for  al>ont  fonr  weeks.  When  the  circulation  is  freely  estab- 
lished between  the  vessels  of  the  face  and  the  transphmted  finger,  the 
latter  should  be  amputated  at  the  llrst  or  second  interphalaugeal  urticQ- 
latiunSf  as  may  he  necessary  to  have  it  of  uufficipnt  length  to  support 
the  covering  <if  integument.  After  several  weeks*  delay,  to  assure  the 
permanent  vitality  of  the  tTansplan^ 
ed  phalanx,  a  flap  may  be  turned 
from  the  forehead  to  the  nose,  as 
follows : 

Cut  a  piece  of  chamois-skin,  or 
soft,  thin  leather,  of  the  shajjo  re]>- 
resented  in  Fig.  438.  Adjust  this 
to  the  line  of  the  nnsal  cavity,  to  see 
if  it  is  large  enongh  and  of  proper 
shape.  Bear  in  mind  the  following 
points:  1.  The  flap  once  dissected  up 
tends  to  contract.  It  Hbould  there- 
fore l>e  sliglilly  lai-ger  thnn  a  iwitfem 
which  lits  exactly.  2.  The  isthmus 
(rf,  Fig.  438)  must  not  be  too  narrow, 
for  fear  that  the  vitality  of  the  flap 
may  l)e  insufficient.  It  should  al- 
ways be  cut  so  as  to  include  the  an- 
gidar  artery.  3.  The  distance  fnmi 
the  isthmus  id)  to  (c«?),  whtin?  the 
lower  edge  of  the  new  nose  is  to  be,  slioold  be  considerably  less  than  the 
distance  from  d  to  ac,  in  order  t/>  pre\*ent  tension  of  the  flap  and  inter- 
ferenoe  with  the  circulatitm  through  the  pedicle,  d.    Lay  the  pattern  on 


a'  —  ^rf 
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the  forehead  and  outline  the  flup  by  makiag  pnncrures  at  intervals  of 
every  fourth  of  an  inch  along  its  edges.  The  incision,  made  throngb  all 
the  tissues  doH'n  to  tlio  ]x!riosteunif  nhoiild  l>egin  at  d  and  be  carried  to 
ace  a^  and  then  down  to  a  point  near  the  eyebrow,  at  d,  m  the  line  of 
the  fi-esliened  margin  of  the  naaal  cavity.  The  smaller  incisions  in  the 
flap  a  f>  or  c  t)  are  imuLe  to  pitividc  for  the  st^ptum  and  alai  of  the  new 
nose.  If  rhe  finger  has  been  grafted  for  the  support  of  fhe  ilap,  the  in- 
cisions of  Labat,  c  b,  cb,  will  suffice ;  if  not,  those  of  Lin  hart,  a  b,  n  6, 
will  give  a  doubly  folded  septum,  and  one  less  likely  to  fall  or  cave  in. 
The  flap  is  now  dissected  up  from  the  periosteum  as  far  as  the  pedicle, 
when  it  is  turned  <lown  and  ucwed  into  ]>oNition  with  fine  silk  sutures. 
The  secondary  tlap  for  the  septum  is  first  doubled  on  itself,  and  then 
bent  in  at  a  right  angle  to  the  axia  of  the  nose,  and  stitched  down,  as 
shown  in  Fig.  430,  to  the  center  of 
the  lowest  portion  of  the  nose,  jnst 
above  the  middle  of  the  upper  Up, 
while  the  alse  ai-e  also  folded  in  and 
sewed,  as  represented  in  the  same 
cut.     The  operation    is  completed 


-^^flt* 


Fiw.  MO,— <AIU«-  Mnl|[ilffne.> 


Fw.  4Si>.-(Atbr  Uobftrt.) 

when  the  entire  flap  has  been  ac- 
curately stitched  to  the  freshened 
edges  of  the  cavity,  as  shown  in 

Fig.  440.     Pieces  of  rubl>er  tubing  X -^_^^^^,.^^^ ^y 

may  l>e  inserted  in  the  nostrils  to 
hold  the  uhe  in  position.  The  upi>er 
part  of  the  wound  on  the  forehead  is  drawn  aa  near  together  as  can  be 
done,  with  silk  or  silver-wire  sutui-es,  and  a  sublimate  or  ifxloforra  gauze 
dressing  Is  applied.  No  pressnre  must  be  exercised  upon  the  pedicle,  or 
flap,  which  should  be  loosely  envelopetl  in  the  dressing.  In  about  two 
weeks  the  circulation  will  have  bwni  suflirirntly  estublishcKl  between  the 
Ilap  and  the  iMlgcs  of  the  cjivily  to  permit  the  section  of  the  pedicle,  the 
stump  of  which  is  used  in  filling  up  the  gaj)  ujutn  the  forehead.  In  ro> 
turning  the  pedicle  to  Ha  original  pasition,  it  is  ndnsnhle  u\  scrajw  out 
the  granularion-tisaue  in  the  bottom  of  tbe  wound,  so  that  the  returned 
p<jrtion  will  sink  to  the  proper  level. 

Among  other  methods  of  performing  comidete  rhinoplasty  is  that 
of  DiefTenbach,  as  shuvsn  in  Fig.  441,  or  that  of  Kfienig,  Fig.  442,  in 
which  the  i>edlrle  u  somewhat  wider  than  in  the  otlier  flaps.  The  flap 
of  Ixingenberk  is  shown  in  Fig.  44S.  These  various  opemlinns  of  tnins- 
plunriiig  the  Hap  fivm  the  forehead  are  modilicuLioua  of  the  Hindoo 


F».  441.— IHeAubMh's  metho-l.    <Allor  Linhait.} 


method.  Pig^.  444  represents  a  rhino- 
pliisty  iloiie  by  a  Hindoo  surgeon  in 
1793. 

Second  Mdhod—Complete  lihino- 
plasti/  from  the  ^//w.— Freshen  th« 
margins  of  the  nasal  cavity  U3  before. 


F*a.  4U.— Koenig's  moUiod.    (.\n«r  KMolg^ 


F».  t4S.— Lugtnlwek^i  iodnoa    (After  KmiU(.) 


Fm.  444.— (Aftor  SqriuiMinkr.) 


Transplant  a  portion  of  the  finger  aa  before  described,  if  (he  septnm  nasi 
has  completely  disappeareil.  Place  the  ]>Jilni  of  the  hand  on  the  top  of 
the  head.  Fig.  445,  ho  that  the  anterior  surface  of  the  hnmern!  region 
will  be  in  dose  proximity  to  the  face.  Calculate  the  length  and  breadth 
of  the  flap  peqniiiwl  to  be  raised  from  the  ann,  and  outline  it  with  ink. 
Fit  n  strong  win*  ruirass  or  the  upper  half  of  Bauer'.s  wire  brwrhtis  com- 
fortably and  seonrely.  so  that  the  head  and  neck  may  l>e  held  immovable. 
Or  apply  a  plaster-of-Paris  jacket,  which  shall  cover  the  head.  Mold  a 
strip  of  one-qaai-ter-jnch-thick  guttapercha  to  the  arm  and  forearm,  or, 
if  this  material  can  not  bo  obtained,  tiole  leather  or  shellac  may  be  Hub- 
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8titut«d,  80  that  with  the  hand  on  the  occiput  and  the  interparietal 
sutnre,  the  strip  may  be  fitted  to  the  an  tero- lateral  aspect  of  the  corset 
and  along  the  arm,  forearm,  and  hand,  as  iu  Fig,  44i».  Next  disBiect  the 
inti'gumenl  from  the  deltoid  region  dtnvn  toward  the  eIl)ow,  making  it 

extra  long  and  wide,  and  lifting  every- 
thing down  to  the  deep  fascia.  ^Vhpn  the 
ha'morriiage  has  ceased,  dresa  the  wound 
in  the  arm  with  sublimate  gauze,  apply 
the  gntta-percha  mold,  fix  it  npon  the  cor- 
set with  a  tight  roller,  fasten  it  and  the 
underlying  hand  to  the  skull-piece  or 
helmet  (a  a.  Fig.  445)  and  accessciry,  sup- 
porting strips  of  strong  adhesive  plaster, 
as  at  b.  Lastly,  sritch  the  edges  of  tha 
Hap  to  the  freshened  margins  of  the  nasal 
rim.  The  circulation  between  the  faro 
and  skin  of  the  arm  should  he  sufficiently 
established  from  the  tenth  to  the  four- 
teenth day  to  jiermit  swrtinn  of  (he  flap. 

Since  the  skin  of  the  arm  is  very  thin, 
and  after  transplantation  is  apt  to  shrink 
nwny,  it  is  a  wise  precaution  to  dissect 
np  the  flap  from  the  shoulder  and  arm, 
making  it  longer  than  may  at  first  appear 
necessaiy — and  to  do  this  eight  or  ten  days  before  the  arm  is  fastened  in 
the  immovable  apjeratus.  The  flap  in  this  way  shrinks,  and  is  covered 
with  granulations,  in  which  condition  union  with  the  iiitegumeatuf  the 
face  is  accelerated  and  assured. 

When  the  vascular  connection 
is  safely  established^  the  pedicle  is 
cat;  the  arm  release*!,  and  the  flap 
shaped  and  stitched  in  position,  as 
in  the  preceding  operation. 


Fi..,  US.-H,Alt«r  LlnhoK.; 


fta.  4U,— (AiUr  S^QriDuiowalty.) 


Fi«.  M. 


Wntzer  took  the  integument  from  the  forearm ;  Fabrizzi  from  near 
the  elbow  (Fig.  440). 


Parlinl  Rhinoplaati/, — 

When  there  is  only  a  iwir- 

tial  loss  of  snbstance  the 

operation   is  less  dlfflciilt, 

and  the  prospect  of  success 

gre»ter.    When  one  ala  is 

involved,  as  shown  in  one 

of  my  cAses  (Fig.  447),  the 

Hap  laay  be  made  from  the 

che<^k  ^Pijr.  44?!).     In  this 

patient  I  trimmed  the  cica- 
tricial edges  of  the  scar  and 

turned  a  flap,  as  indicated 

by   the   dotted    lines,   and 

stitrhed  it  to  the  nose.    The 

wound  in  tlic  fure  was  par- 
tially   closed    by    sutures. 

The    pedicle   was   divided 

on  the  fourteenth  day  and 

turned  back  into  the  wound, 

the     granulations     having 

been     previously    scraped 

out.     Or  the  flap  may  be 

borrowed  from  the  side  of 

the  cheek,  hmvinp  the  ped- 
icle above,  as  in  Fig.  450. 

When  the  tip  of  the  nose  is  eroded,  the  method  indicated  in  Fig.  4»1 

should  be  adopted.    The  broad  end  of  the  flap  is  split ;  tlie  center  Ktrip 

(a)  is  for  the  .septum,  while 
those  nX  bb  are  to  comj^lete 
the  eroded  olte. 


Fn.  MS. 
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be  closed  by  sntnres,  or  the  gap  may  be  filled  by  a  small  graft  of  skin 
lifted  entirely  from  the  arm  or  abdomen,  and  transplanted  «pon  the  nose. 

Operations  of  minor  im- 
portance   are   at    limes    per- 
formed to  correct  lesser  de- 
Jjh]  ^^    ;V&'^:3^  formities. 


ViA\ 


Pio.  U3.— (.\ft«r  Ijniuft.) 
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Via.  401.— {ArU>r  Linhart.) 


Pm.  «5S.— <AIUr  LiikhMt.} 

When  the  alje  nrc  too  thick, 
elliptical  pieces  may  be  ex- 
cised and  the  edges  closed,  as 
in  Figs.  452  and  453.  If  the 
tip  of  the  nose  is  too  pointed 
and  upturned,  it  may  in  part 
be  corrected  by  exsecting  a  triangular  piece  from  the  septum  and  closing 
the  giip  with  sutures. 

Co/rffPfiiJal  Lcnions  of  the  None. — Ora*n,si(inally  the  Intend  halves  of 
the  nose  fail  to  unite,  resulting  in  the  deformity  known  ns  bilid  nose. 
Thei-e  may  be  partial  or  complete  ahaence  of  tiiis  orgsin,  or  when  present 
the  nares  may  be  occluded,  or  it  may  be  complicated  with  the  extreme 
cases  of  liare-lip.  The  ojwrative  procedure  for  the  relief  of  this  last 
deformity  will  be  givtm  iu  connentinn  with  i-ongtinital  cU'ft  of  i\w  lip. 
Occlusion  of  tlie  nares  may  be  relieved  by  cutling  tlii-ongh  tlu;  mem- 
brane in  the  direction  of  the  normal  opening.  For  the  correction  of 
forked-uose,  or  the  absence  of  tills  orgau,  no  Hxed  rule  of  practice  can  l»e 
laid  down. 


The  Lips  and  Cheeks. 

Wounds. — Accidental  wounds  of  the  lijw  are  UKtially  incised  or  lacer- 
ated. If  badly  toni,  the  raffled  orlpes  should  be  snionlhly  trimmed, 
washed  with  sublimate  solution,  and  secured  wilh  interrupled  silk 
sutures.  When  the  wound  is  thn>ugh  the  entire  thickness  of  the  lip, 
the  sutur*'s  should  include  the  mucous  membrane.  A  very  fine  suture 
or  pin  should  be  used  in  the  veniillion  border  to  insure  al>solute  npproxi- 


TtlE  LIPS  AND   CHEEKS. 


mation  here.  Adhesive  8trii>3  are  not  ivliable.  In  cliUdren  one  or  two 
pin-sntiirps  should  l>e  preferred,  as  they  beat  resist  the  constant  strain 
to  which  snltires  of  the  parts  are  subjected  in  the  act  of  crying. 

Viseases  qf  the  Lips. — Aniou^j;  the  diseases  which  iuvtilve  the  lipa 
and  the  ecmtiguouE?  structureH  arc  epitkelttymay  litpus^  papiliiUfta^  narun^ 
cyxls,  lijwma,  adenoma^  phleff^mort,  ni-cers-,  and  general  hi/pertrophy 
and  fissures. 

BpUkdioma. — One  of  the  most  frequent  causes  of  removal  of  portions 
of  the  lips  is  the  iiresence  of  eplthefiujiia.  It  is  a  disease  of  middle  and 
old  u;ffi,  involves  usually  the  lower  Up.  and  occurs  in  the  great  majnrily 
of  instances  in  males.  Epithelioma  may  attack  the  li]>  without  any  ap- 
preciable cause,  but  in  most  cases  the  appearance  of  the  neoplasm  is 
preredwl  by  prolonged  irritation  at  the  place  involved.  A  jagged  or 
pntjecting  tooth,  the  habitual  use  of  a  pii>e-stem  or  cigar,  are  freqnent 
causes  of  this  disease.  It  wl]l  also  result  ixom  the  iiTitation  caused  by 
chronic  fissure  or  ulcer  of  the  lip. 

Symptoms. — It  begins  as  a  small  ul<*er  wilh  rather  abrupt  nmrjrina,  in 
the  bottom  of  wliich  is  a  dirty  grunulation- tissue  partially  hidden  by 
thin  pus.  In  its  earlier  stages  it  is  not  readily  di.sHngiu.slied'rri>m  the 
benign  ulcer  which  is  found  upon  the  lip.  The  preceding  history  of  a 
prolonged  irritation  shonld  alwaj-s  suggest  epithelioma,  especially  if  it 
occurs  after  the  age  of  thirty,  and  upon  the  lower  lip.  Ulcer  is  apt  to 
occur  in  one  of  tlie  scrofulous  or  tubercular  diathesis.  If  grave  doubt 
exists  as  to  its  malignant  nature,  the  application  of  the  solid  stick  of 
nitrate  of  silver  shituld  be  made.  An  ordinary  ulcer  will  heal  rajiidly 
under  thisstimulas,  while  the  epithelioma  is  uut  affected.  IjubiiU  cliaacre 
may  be  differentiatwl  by  the  indumted  ba.se,  wliich  is  rhoracteristic  of 
this  lesion.  Adenitis  In  the  line  of  lyniplintics  alnng  the  lower  jaw  corae.s 
on  in  the  earlier  stages  of  SJ^lhili9,  while  in  epithelioma  the  sore  may 
exist  for  months  without  perceptible  enlargement  of  the  lymphatic 
glands.  In  syphilis  the  appearance  of  the  eruption,  together  with  the 
history  of  the  cas«,  will  lead  to  correct  differentiation. 

Epithelioma  of  the  lip  is  a  dangerous  affection.  Left  alone,  it  de- 
stroys life  within  a  period  varying  from  one  to  four  years.  It  spi-eads  at 
times  wilh  rapidity,  wiling  away  the  tisanes  in  all  dirMitions.  It  may 
confine  itself  to  the  soft  parts,  or  attack  the  maxillary  and  nasjil  bones. 
Engorgement  of  the  sidimental.  sublingual,  submaxillary,  and  cen-ical 
glands  is  almost  ine\-ilable  if  the  disease  is  not  extirpated  in  the  first  few- 
months  of  its  history.  The  glandular  enlargement  is  at  liist  not  jdways 
due  to  metastasis,  but  may  result  from  simple  adenitis  following  the  in- 
llammatory  process  in  the  margins  of  thf  ulcer. 

Tr<;ntnir7U.—'V\\i^  early  excision  of  the  diseased  tissue  is  imperative. 
The  knife  should  always  be  preferred  to  the  use  of  corrosive  substances. 
The  incision  shoiilil  be  widn  of  the  diseased  area— at  lea-it  half  an  inch 
from  tlie  infiltmted  margin.  If  the  disease  has  existe<l  long  enough  to 
have  caused  lymphatic  enlargement,  the  infiltrated  glands  must  also  be 
extiri>ated. 

The  prognosis  as  to  a  permanent  cure  is  always  doubtful,  althongh 
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when  the  operation  is  performed  early  in  the  history  of  the  disease  a 
cure  may  Ixt  effected.  In  many  cases  where  recurrence  after  oi>eration 
is  probable,  life  may  be  prolonged  and  rendered  more  endurable  by  ex- 
cision of  the  ulcer.  After  a  primary  excision  the  imtieut  should  be  kept 
under  close  obwenation,  and,  upon  the  reappeamnce  of  the  neoplasm  in 
the  scar  or  lymphatics,  a  second  operation  should  1h?  jjerforraed.  In 
18K4 1  removed  a  Uirge  number  of  iuHltmted  {^liiuds  from  the  ueck  of  a 
man  about  fifty  years  old,  who  had  had  an  epithelioma  of  the  lip  excLseil 
twelve  years  previous  to  that  date.  Five  years  after  the  first  oikration  a 
ghind  at  the  lower  edge  of  the  jaw  became  enlarged  and  was  extirpated. 
Six  yeara  later  the  glands  beneath  the  jaw  began  to  swell,  and  a  year 
later,  when  1  saw  him,  metastasis  had  seemingly  occurred  in  all  the 
lymphatifs  as  far  down  as  the  lower  tliird  t)f  tlie  neck  on  one  Hide.  The 
iniiltmtion  was  so  extensive  and  deep  that  it  took  two  operntiona,  each 
lasting  about  three  hours,  to  effect  the  removal.  Tlie  examiuBtiou  of 
the  glands  demonstrated  the  malignant  (^hai-acter  of  the  diHcuse.  At 
this  date,  two  years  from  the  last  operation,  the  patient  is  living  and 
healthy. 

iK;?K«.— Lupus  erythematosus  and  vtilgaris  usually  attack  the  tis- 
sues of  the  nose,  cheeks,  and  lips,  at  times  producing  extensive  loss  of 
substance.  The  erythematous  variety  is  first  seen  as  small  red  papules, 
projecting  slightly  above  the  epidermis,  and  covered  with  swdes.  Ilia 
a  disease  of  the  sebaceous  glands  and  duets,  causing  chi-onic  Inflamma- 
tion of  the  skin  and  atrophy  of  all  the  elements  of  the  cutis.  1(3  pn>g- 
ress  is  slow,  and  the  prognosis  is  usually  favorable  when  the  disease  is 
confined  to  a  lin)ited  area.  It  does  not  affect  the  general  health  of  the 
patient,  and  often  heals  spimtaneously,  leaving  a  flat,  smooth  scar. 
When  disseminated  it  is  more  dangerous,  not  infrequently  ending  in 
fatal  ctuiiplicutions.  The  treatment  requii-es  generous  diet,  tonics,  and 
out-otdoor  life.  Among  the  local  agents  recommended  in  ltij>UB  erj-- 
thematosus  is  green  Sftaji,  which  should  Ik;  H])read  on  lint  and  preaset 
closely  upon  the  affected  part^  or  nibbed  in  with  the  tingiT  every  day;^ 
Prof.  A.  R.  Robinson,  in  addition  to  the  above,  also  recommends  n  10- 
per-cent  solution  of  oleate  of  mercury  bru8he<l  over  the  diseased  surface. 

If  the  disease  does  not  yield  to  these  milder  measures,  the  sharp 
spoon  should  be  employed  and  the  broken-down  tissue  thoroughly 
scooped  ont.  Kmollicnis,  cold  applications,  or  poultices  may  be  used 
afterward,  according  to  the  requirements  of  the  case. 

Lupus  vulgaris  is  a  more  formidable  affection.  In  its  earlier 
it  con.slsts  of  a  number  of  soft  ri'd  dots  in  the  deeper  layers  of  the  In- 
tegument, which  gradually  appear  as  papules  upon  the  surface.  The 
cliaracteriatic  lesion  is  the  infiltration  of  the  skin  with  an  abundant 
small  cell  new-growth.  It  is  believed  to  be  a  tubeix-ulosis  of  the  skin. 
The  integument  breaks  down  and  is  cast  off  as  a  slough.  The  new- 
formed  eells  also  undergo  granular  metamorphiisis,  and  disappear  with 
the  other  destroyed  tissue's.  The  only  difien-st^  likely  to  l»e  mistaken  for 
common  Inpus  in  the  adult  is  epithelioma.  Lupus  bc^ns  nsimlly  in 
childhood,  while  epithelioma  is  exceedingly  rare  before  the  age  of  thirty. 
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The  ulcer  of  lupus  is  not  so  painful  as  that  of  epithelioma,  nor  its  edges 
so  hard  and  elevated.  The  treatment  of  this  a^ection  is  often  unavail- 
ing. The  constitutional  treatment  is  the  same  as  for  lupns  erytUemato- 
8ns.  Ltjcally,  a  lO-per-cent  uintment  of  pyrtigallic  acid,  spread  upon 
linen  and  closely  laid  upon  the  diseased  surface,  is  a  useful  remedy.  It 
should  be  applied  twice  daily  for  several  days,  and  then  poidtices  or 
ointments  used  until  the  slough  is  removed.  In  certain  cases  it  is  ad- 
visable to  scrape  the  ulcer  well  with  the  sharp  spoon,  and  then  apply  the 
pyrogalIi(;  acid  f()r  one  or  two  duys. 

^tgcus.—As  has"  been  stated  in  the  article  on  diseases  of  the  vascu- 
lar system,  arterial,  capillary,  and  cutaneous  vascular  tumors  are  occa- 
sionally located  upon  the  lips  an<l  cheeks,  and  reipiire  removal  by  the 
knife,  ligature,  or  injection.  Their  excision  often  ciiuses  extensive  loss 
of  tissue.  VVIien  situateil  in  the  free  bortb'r  of  the  li|is  or  nnres,  the 
OOper-cent  carbolic-acid  injection  should  bo  tried  before  excision  is  pmc- 
tioed. 

Moles  are  less  formidable,  and  nirely  require  au  extensive  reiKirative 
operation  after  excision. 

PapiU^yma^  lipoma^  a<fenoma,  and  fibroma  do  not,  as  a  rnle,  require 
extensive  incisions  and  loss  of  tissue  in  their  removal. 

Cystic  tufftora  of  the  lip  are  not  infrequent,  occurring  as  spherical 
swellings  beneath  the  mucous  mernbmnH.  They  are  caused  by  ubstruc- 
tion  of  the  duct  of  a  labial  follicl(>,  and  rnntain  a  thick,  rojij'  tluid.  The 
treatment  involves  a  careful  and  thorough  exoii^on  of  the  sac, 

IffJixftres,  or  '^chapg"  nf  the  lip  may  occur  independently  of  any 
constitutional  dbease.  They  may  be  cured  by  a  local  astringent,  as 
alttm,  or  caustic,  as  nitrate  of  silver,  applied  once  a  day  for  two  or  three 
days.  When  these  mure  simple  remedies  are  without  avail,  excision 
should  bo  practiced.  When  fissure  tif  the  lip  is  allowed  to  i-emain,  and 
the  general  condition  of  the  patient  is  liad,  necrosis  of  the  mucous  mem- 
brane iminediiitely  contiguous  ensues,  causing  a  gmyish-red  ul(«?r.  The 
treatment  consists  iu  the  local  use  uf  astriugents  and  the  improvement 
of  the  patient's  nutrition. 

Phlegmon  of  the  lip  is  rare.  It  is  a  painful  and  dangerous  affection. 
The  pathology  of  carbnncle  lias  been  given.  The  pi*oper  treatment  is 
early  and  fi'ee  incision  through  the  skin,  deep  fascia,  and  muscles,  and 
fre<iuent  irrigation  with  stnmg  sublimate  solution. 

/fl/ptrlrophi/  (tf  the  Up  js  occasiomilly  met  with.  It  may  be  confined 
to  the  mucous  and  submncous  tissues,  or  the  entire  thickness  of  the 
lip  may  be  involved.  It  occurs  usually  in  the  upper  lip,  but  may  b© 
seen  occasionally  in  the  lower  lip.  M'hen  extimsive  enough  to  require 
operative  interference,  the  proper  method  is  to  <Ussect  out  in  the  long 
axis  of  the  lip  a  portion  of  the  tissue  between  the  skin  and  mucous 
membrane,  and  appruximate  the  edges  of  the  wound  with  silk  sutuies. 

Hair  on  the  Lips  uf  irw/ien.— Permanent  epihilion  may  be  eifected 
by  introtlucing  into  the  follicle  of  each  hair  the  jHiinl  of  a  tine  platinum 
needle,  which  is  afterward  heatod  by  the  galvanic  current.  The  employ- 
ment of  cocaine  renders  this  operation  xjuinleas. 
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Reparatite  Surgery  of  ilie  Lipif. — A  plastic  operation  may  be  <le- 
mandccl  in  acquired  or  congenital  lack  of  tisane  in  llie  npper  lip.  Id 
the  lower  lip  congenital  deformity  is  ex(»^ingly  rare. 

Hare-Lip. — Hare-lip  is  a  congen- 
ita] defect  caused  by  an  arrest  of  de- 
veIoi)ment  in  the  tif»ues  wLlch  form 
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the  tipper  lip.     Instead   nf  nnitin|^ 
Fio.  4M.  in  the  median  line^  a  fissure  exists 

which  may  include  either  the  ajft 
stitictures  of  the  face  or  palate,  or  the  bones 
of  the  palate  as  well.     In  rare  instances  the 
cleavage  passes  up  into  the  eye  uud  rmnium 
(Figs.*  454,  455).     The  fissure  is  nsually  uni- 
lateral, and  may  be  so  small  that  it  \a  scarcely  f 
noticed,  as  in  Fig.  450,  or  it  may  extend  half  ^V?*^^^^/ 
way  to  or  completely  into  the  nasal  cavity  ~'~ 
(Figs.  457,  4fift,  450).     One  side  of  the  lip  is 
much  thicker  tlian  the  other.    In  d^/yhU  hare- 
lip the  fissures  are  abonc  the  same  distance 
fi-om   the   median  line.     Both   may  extend               ^ 
into  thp  nose,  or  one  (and  rarely  both)  may 
be  partial.    The  portion  intervening  may  bo                    Ro.  4m. 
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composed  of  a  portion  of  the  lip  and  gnm^  with  one  or  more  rudi- 
mentary teeth,  at  a  vnrying  anple  of  projection.  The  central  piece 
oernsiinially  is  uttjirhtnl  to  the  nose.  In  inromplete  single  hare-lip  the 
nostril  is  not  Halti'ued  and  deformed,  as  is  ihe  cast;  whim  the  fissure 
extends  throiijcrh  the  pre-mnxillnry  bone  and  the  palate  and  alveolar 
processes  of  the  superior  maxilla 
(Fig.  460).  The  location  of  this 
fissure  U  most  frequently  between 
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the  firat  and  second  incisor  teeth,  and  thrrnifrh  the  inter-maxillary  Imne, 
and  not,  as  fr-eqnontly  given  by  some  writers,  l)erw«'n  the  swond  in- 
cisor and  canine  teetb,  extending  backward  throngh  the  pre-maxillary 
suture. 

In  douhU  hare-lip  the  cleft  in  the  palate  is  usually  double,  while  the 
Center-piiH^  may  be  attached  to  the  vomer  (Fig.  461),  or  the  prc-maxil- 
Inry  portion  may  be  united  to  one  side  of  the  superior  maxilla  (Fig. 
400).  In  rare  instances  the  fissure  passes  obliquely  npwartl  and  out- 
ward, invohin<r  the  eyelid,  orbit,  and  oranlam,  producing  frightful  de- 
formity, ns  shown  in  Fig.  4fl5. 

Treatment. — The  only  relief  from  this  deformity  is  in  a  plastic  opera^ 
tlon.  It  should  be  done  early,  and.  when  j»osstble,  within  the  first  few 
months  of  life.  Hearty  and  well-nonrishe<l  infants,  with  simple  nni- 
lutenU  hare-lip,  shuuld  be  operated  upon  at  birth.  If  they  are  feeble,  an 
effort  at  forced  nutrition  should  be  made,  ami  tlu'  ojM'i'aiion  po.st]Mmed 
until  the  patient  is  brought  into  proper  comlition.  Double  or  single 
hnre-lip,  with  cleft  palate,  should  be  operated  nimn  early,  since  by 
drawing  the  lip  together  thn  tcn«nn  on  the  superior  maxillary  bones 
facilitates  closure  of  the  interosseous  cleft. 

The  methfxls  of  operating  are  numerous.  The  essential  features  of 
every  operation  are.  to  trim  the  edges  of  the  fissure  in  such  Hha[>e  that, 
when  they  are  np]iroxtmat4-d,  the  g:ip  will  be  closed  and  no  depression 
left  in  the  vermilion  iMirder  of  the  Up. 

Singh  Inromplde  ffare-Lfp — J^irsi  Methnd. — Having  estimated  the 
extent  of  surface  required  to  fill  np  the  deficiency,  with  a  long,  sharp 
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knife  prick  the  interment  of  the  lip  at  a,  ft,  c,  rf,  and  €  (Pig.  462).  as 
gtUdes  to  the  deep  incision.  Then  the  operator,  standing  in  the  iK>sition 
which  best  suits  his  convenience,  seizes  the  lijj  between  his  tljumb  and 

linger,  HO  as  to  ci»ntr(,il  Jia^morrliiigt?,  and, 
while  the  opposite  side  is  held  by  an  assist' 
ant,  translixes  it  at  re,  cuts  from  a  to  c,  by 
smooth,  sliort  Bti-ckes  of  tbe  knife,  removes 
and  reinserts  the  blade  at  d,  and  cuts  into  the 
angle  at  c.  This  mancpuvre  is  repeated  in  the 
line  a,  &,  e.  With  a  strong,  blunt  pair  of  sois- 
soi-s  the  soft  tissues  are  freely  lifted  from  the 
bone,  until  the  edges  of  the  wound  ran  be  ap- 
proximated without  any  degree  of  tension. 
rio.  ws.-{Att«r  Liniuirt.)         If,  as  frequently  occurs^  one  side  is  so  much 

lliicker  than  the  olher  that  difficulty  is  exjie- 
rienced  in  keeping  the  approximated  e<lg<s  on  tlic  same  jjlane,  a  part  of 
the  under  surface  of  the  thicker  side  should  be  clipped  oft  with  the  scis- 
sors.    Strong  silver  hai-e-lip  jtins  (from  two  to 
four  in  number,  owing  to  the  length  of  the  in- 
cision) ape  then  inserted,  being  made  to  enter 
about  one  fourth  of  an  inch  from  the  cut  edge, 
passing  through  the  entu^e  thickness  of  the  Up, 
and  out  at  a  corresponding  point  on  the  oppo- 
site aide.    A  figure-of-S  silk  thread  is  wound 
about  these,  and  one  or  two  silk  sutures  are  in- 
serted, to  secure  a  pei-fect  aiiproxiniatioa  at  all 
]>oints.     The  pins  should  be  nbout  one  fourth  of        Fw.  «».— (AOkc  Linkait.> 
an  inrh  from  wicli  other,  jind  the  lowest  should 

be  alMJUt  this  distance  from  the  vermilion  border.  The  last  sitture 
should  pass  through  the  vermilion  border  (Fig.  463). 

In  adults  a  light  loose  dressing  of  sublimate  gauze  will  suffice  in  tlie 
after-ti-eatment.  In  children  it  is  always  wise  to  au]>port  the  sutures  by 
narrow  strijjs  of  adliesive  pIiLster,  carried  from  the  angle  (tf  the  jaw  across 
the  wotind  to  the  opjiosite  side  {»f  the  face. 

The  pins  and  sutures  are  removed  between  the  third  and  fifth  days. 
No  rule  can  be  laid  down,  but  the  removal  should  be  made  as  soon  as 

union  has  taken  place.    For  the  few  days  im- 
mediately following  the  operation  tlie  muscles 
\  of  the  face  should  l)e  kej)!  as  qniet  as  possible. 

Silk  sutures  may  be  emjdoyed  if  the  pins  are 
not  at  hand.  When  the  fissurfi  is  wider,  the  an- 
gles h  and  c  should  be  made  deeper,  as  shown  in 
Kig.  464.  When  approximation  is  completed, 
c  and  h  nnite,  while  the  points  d  and  e  project 
below  the  level  of  the  normal  lip.  Any  re- 
Fw.  4M.  dundancy  of  tissue  or  overlapping  should  be 

allowed  to  remain  until  all  shrinkage  has  oc- 
curred, when  the  excess  may  be  trimmed  off  at  the  level  of  the  lip. 
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Second  Method — Operatimi  qf  Malffaigne.—V^Mh  a  sharp  bistoury 
paro  the  edges  uf  the  fissure,  by  cutting  n  strip  on  each  side,  from  the 
ax>exd<>wn  to  ntwnt  (me  eighth  of  au  inch  from  the  frw>  Iwrderof  ibe  lip. 
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The  strips  an*  turned  dow-n,  as  shrmm  in  Fip.  465,  nnd,  iifter  the  lip  on 
each  side  is  dissecte<l  up  fi-om  the  bone,  the  edges  are  approximated  and 
united,  as  shown  in  Fig.  400.  The  projecting  portion  is  ti-eated  as  in  the 
preceding  ojwration. 

Third  Method — Operation  qf  Lanffenf/eck. — UiKm  tme  side  of  the 
fissure,  as  ut  b  (Fig.  467),  n>movu  a  iuutuw  Ktri2>  from  the  apex  out  throngh 
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the  vermilion  lK>rder.  On  the  opposnte  side.  a»  the  incision  extends  only 
to  within  one  eighth  to  one  fourth  of  an  inch  of  The  free  border.  After 
the  lip  is  freed  from  all  attachments,  the  edges  ai-e  approximated  and 
fcistened,  as  shown  in  Fig.  468. 

l^^ourth  Method — Oj}€raUQn  qf  XfUaton. — Make  an  incision  parallel 
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with  the  upper  half  of  the  fissure,  on  either  side,  the  inriwon  arching 
over  the  apex,  as  shown  in  Fig.  469,  a  h.  When  completed  and  tnmcd 
down,  a  diamond- 8hai>ed  or  elliptical  opening  is  formed  (Pig.  470).  The 
pins  should  l)e  introduced  from  near  the  lateral  angles. 

Fifth  Method~Operati(rn  (ifOra^e, — Make  a  horseshoe-shaped  in- 
cision along  the  apex  of  the  fissure,  as  at  a  (Fig.  471),  and  remore  the 


»~> 


X 


/ 


Fw.  471.— (After  Koeni 


Put.  «n- 


inclnded  tissue  together  with  a  narrow  strip  along  the  edge  <tf  tlie  fissure 
on  one  side,  as  at  ft,  through  the  free  border  of  the  lip.  Ujwn  the  op- 
posite side,  and  near  the  middle  of  the  fissure,  an  incision  through  the 
thickness  uf  the  lip  is  ninde  In  a  direction  outward  and  slightly  down- 
ward, na  at  c.  In  approximating  the  edges  (see  Fig.  472),  the  receding 
angle  at  a-  is  unitwi  to  h  ou  the  opposite  side,  and  the  tip  of  the  free 
border,  rf,  is  stitched  to  c. 

The  modification  of  this  procedure  by  Koenig  is  preferable  in  cases 
where  the  gap  has  unusual  width  at  the  vermilion  border.  The  horse- 
shoe incision  at  a  is  the  same  as  in  the  preceding  operation,  but  there 


Lfi. 
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Fi«.  439.— (After  Kwnig.) 
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Fm.  47-1.— (After  Koenig.) 


are  two  lateral  horizontal  incisions,  ^-2  (Fig.  473).  The  wound  liaa  the 
shape  shown  in  Fig.  474,  and  in  approxlmiiting  the  edges  the  apices 
of  the  two  rtatis,  bo  (Fig.  473),  are  Inought  together  at  the  level  of  a 
(Fig.  474). 

Comphte  Single  Hare-Lip — Fimt  Methof1—CMle.t''x  Operation. —In 
certain  cases  where  the  fissure  is  of  great  width,  and  extends  through  the 
floor  of  the  nose,  important  modifications  of  the  foregoing  procedures  are 
at  times  necessary.  The  operation  is  one  of  considerable  difficulty,  not 
only  as  to  the  closure  of  the  fissure,  but  ou  account  of  the  flattening  of 
the  wing  of  the  nose  on  the  alTected  side. 
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In  tbe  milder  cases  the  procedure  of  Colles  mny  be  undertaken.  Upon 
one  side  of  the  fissure  (usually  the  most  perpendicalnr  surface  is  selected) 
make  an  incision  parallel  with  and  about  one  eighth  of  an  inch  from  its 
free  Iwrder,  a  c  (Fig.  475).  Thia  incision  terminates  short  of  the  wing  of 
the  nose  and  tlie  vemiiliim  bonlor.  and  is  biscrle<l  a  little  nearer  ils  up]ier 
than  its  lower  end,  b.  The  op]>f»site  sui-faee  is  freshened  by  an  incision  in 
the  line  dcj"  {Pig.  475),  this  strip  being  euliix!ly  removed.  When  the  soft 
parts  are  thori>aghly  dis8ecte<l  up,  the  edges  are  approximated,  su  that  ihe 
llap  be  h  turned  down,  and  its  end  is  stitched  to  the  line  e/.  The  Hap 
J  a  is  turned  up,  its  freshened  surface  being  stitched  to  the  np]>er  part  of 
tbe  line  ed,  while  its  upper  edge  luoks  into  the  cavity  uf  the  nostril. 


^ 


Fio.  4;s.— <Aftar  UdIibR,  CaUo.) 
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Second  Melhod.—ln  the  severer  forms  of  complete  unilateral  bni^e- 
lip,  jii'ow^tl  as  follows :  Freshen  the  edge  of  one  side  of  the  flssnre  on, 
the  line  indicated  by  ft  a  (Fig.  476).  and  upon  the  opposite  side,  as  at  c  d-, 
from  4  making  a  division  of  the  lip  outward  and  downward,  de,  in  the 
direction  of  the  comer  of  the  mouth,  and  as  far  ns  may  be  necessary. 
Dissect  up  tile  tissues  fiXTily  from  tJie  b(mcs,  and  make  a  horizontal  in- 
cision on  either  side,  as  shon^n  at  &  /,  c  i  (Fig.  470).  The  length  of  these 
incisions  will  deiwnd  ui)on  the  degree  of  tension  required  to  bring  the 
flajjs  into  upjHisilion.  When  the  wing  of  the  nose  is  greatly  llaltened 
the  deformity  may  be  in  good  part  relievc<l  by  ranying  a  curved  incision, 
cS,  around  the  ala  nasi,  and  dissecting  loose  the  nttachment  from  the 
maxillary  bone. 

Double  Hare- Lip.— The  method  of  operation  for  double  hare-lip  will 
depend  upon  tbe  siise  and  position  of  the  middle  piece,  and  the  width 


^^—A* 


Bm.  477.— ^An«t  Koeti%.) 


Fia.  iib.— (After  KMnig.) 


and  depth  of  the  lateral  fissures.     If  the  central  piece  is  so  prominent 
that  it  will  exercise  too  great  tension  upon  the  lip  when  the  sutures  are 
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inserled,  the  bony  projwrion  should  bo  seiz^  with  a  strong  forceps  and 
forced  hack  into  a  safer  position,  or  broken  off  with  a  chisel.  The  edgee 
of  the  central  tip  nnist  be  trimmed  or  freshened.  The  length  of  the  in- 
oiftion,  a  b  {FiK-  4T7),  and  the  extent  of  ih«  dissection  of  tlie  lip  fruni  the 
jaw,  will  depend  upon  the  space  to  be  covered  in.  The  margin  from  a 
to  the  root  of  the  nose  is  not  freshened,  since  it  forms  the  floor  of  the 
noshil  when  the  operation  is  completed.  The  condition  of  the  parts 
when  ready  for  the  sntures  (pins  are  not  used  where  a  central  piece  is 
preserved)  is  showa  in  Fig.  478.  The  points  h  h  meet  in  the  median  line 
of  the  lip,  while  a  a  are  sewed  to  the  central  piece. 

Chcil/iplasty — (Ippftr  Lip. — ^In  addition  to  congenital  deflciency  of 
the  lips,  not  infrequently  as  a  result  of  accident  or  diseai«!,  or  the  re- 
moval of  abnormal  growths  or  cicatrices,  the  surgeon  is  called  upon  to 
relieve  the  deformity  and  inconvenience  resnlting  from  this  loss  of  tissue. 

In  the  upper  lip,  when  the  loss  of  substance  is  not  extensive,  as  ia 
Fig.  479,  the  unsightly  appearance  may  be  remedied  by  making  two  in- 
cisions, curre<l  as  represented  by  the  lines  a rf,  ad,  from  the  side  of  eacli 

i 
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Via.  MO.— <  Alto-  BoKrr.) 


ala  nasi  downward  and  inward  to  the  apex  of  the  fissure.  Tlie  soft  tis- 
sues should  be  dissected  up  and  Iminght  into  position  by  sutures  applied 
Bs  in  Fig.  481).  If  aTtpr  the  dissection  the  tension  is  still  so  great  that  the 
ports  do  not  come  well  into  position,  a  horizontal  incision  should  be  made 
on  either  side,  beginning  near  the  root  of  the  nose,  and  carried  directly- 
outward,  or  slightly  outwanl, 
*"  '  and  downward,  as  tlio  slmpe  of 

the  tlap  may  require.  Where 
there  is  greater  loss  of  sub- 
stance, Burrows's  method  is 
advisable  (Fig.  481).  Make  a 
horizontal  incision  on  each  side, 

rf     commencing  in   the  angle   of 

V~"  _^y^\^  the  mouth,  and  going  entirely 

\  ~  \         /        through  the  lip.  or  ft,  o  rf,  and 

\^,  \       '         unite  these  at  Ic  and  j.    Dis- 

^F  Y  sect  out  the  triangular  piece 

■        V  ^  j  ah,  fend.      Mjike  now  two 

otherhorizontal  incisions,  which 

run  into  the  nn.sal  cavity  ff  h 

andy^;,  and  dissect  out  two  smaller  triangles,  f  c  vi  and  (fliL     The 

proximal  edges  of  the  quadrihiteral  Hapa  gk  cd  and  e/a  b  should  now 
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be  freshened  and  freely  lifted  by  dissection,  and  the  sntnres  intro- 
daoed.  It  will  be  observed  Chat  aa  the  edges  are  approximated,  the 
lines  (fXr^  bj\  m/^  and  /A,  will  Iin  nnited  with  cA",  a  J,  toc,  and  Ig. 

A  third  method,  which  is  useful  in 
certain  casea^  is  as  follows :  After  the 
disea^  is  removed,  an  incision,  c  a 
(Kig.  482),  is  eiuried  from  the  alfe  of 

the  nose  npwixrd  and  outward.     The  A  "^^^*^^^^A'         \    ^ 

length  of  this  cut  and  it#  obliquity  de- 
pend upon  the  distance  to  be  filled  be- 
twe<!n  the  normal  Une  uf  the  lip  and 
the  nose.  A  second  incision,  ft  ft,  is 
now  carried  deeply  downward  and  out- 
ward, making  a  quadrilateml  flap, 
which  hinges  at  b  d^  and  is  dissected 
up.  and  Ibe  edges,  ra,  are  brought  in 
appoftitJun  aud  Mecui^eil  iu  the  median 
line. 

Lnrerr  Lip. — "Wlien  the  loss  of  tissue  has  left  a  cavity  triangnlar  In 
alinpe,  as  in  Fig.  483,  that  one  of  the  following  methmls  may  l>e  selected 
which  in  the  judgment  of  the  opera- 
tor is  best  adapted  to  (he  case ; 


ft*.  «8S.-(AA«r  Llnluin.) 


Fis.  lM.-<Anmr  LinhoA.) 


9\«.  48S.— <Aa«r  Sijraiuiowi^.} 

1.  A  horizontal  cnt,  a  h  (Fig.  484), 
19  made  outward  fnim  the  angle  of 
the  lip,  and  a  second  one,  6  c,  pandlel 

with  the  freshened  edge  of  the  fissure.    Both  flaps  are  now  loosened  and 
filid  toward  the  median  line,  and  united  by  pins  or  sutures.    Along  the 
free  bonier  of  the.  new  lip  tstitch  the  nin- 
fHJUS  membrane  to  the  skin  with  fine  silk 
sutures.    The  gap  left  on  either  side  Ls  also 
wholly  or  piirliaUy  closed  by  sutures. 

9.  For  the  same  deffsct  make  a  seml- 
cirt-ular  incision  outward  and  downwai-d 
from  each  angle  of  the  mouth,  cgd  and 
afe  (Pig.  48.5).     Dissect  this  tiap  up  freely 

and  slide  toward  the  middle  line.    The  pin-        J  \»  *  V  . 

sutures  are  inserted  &»  in  Fig.  480,  Uiking        kw.  4se.— (After  8q-n»iiow^.) 
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/  \  the  precaution  to  sew  tlie  mncons  membrane 

''^<»j»'  /     to  the  interment  along  the  edge  of  the 

newly  mnde  lip. 

3.  If  the  tissure  is  less  extensive,  make  a 
huiizontal  inelNion  Xntm  each  anglt^  vZ  the 
mniith  through  the  entire  thicknens  of  the 
lip  for  a  sufficient  distance  (Fig.  487),  a  e» 
cd,  dissect  up  the  triangular  lla[)s.  and  ad- 
just with  pin-HutUTftH,  uh  Mhnw-n  in  Ki;^.  488. 
When  the  apex  of  the  triangular  defect  does  not  dip  down  too  far 
the  teeth,  the  unilateral  sliding  ojieratioQ  of  Blasius  may  be  prac- 


Fio.  4M.— lAfttf  SxjiDBaoKakv,) 


Fio.  -WT.— (A»«  Szyiouaowil^.) 


Pk.  ibtt.— i,Aiut  Sz}iiiimawBkj'.) 


ticed.    From  the  apex  of  the  angle,  o  (Fig.  460),  moke  a  deep  cut,  ced^ 
downward  and  outward  over  the  side  of  the  chin,  in  the  main  a  continu- 
ation of  the  line  of  the  defect,  fi^<?. 
The  flap,  rtcerf.  Is  dissected  up  and 
slid  so  that  c  is  attached  to  b  (Fig.  -IW). 
0.  Wheu  the  defect  extends  iu  the 
shape  of  an  isosceles  triangle  with  the 
apex   low  down  upon    the  chin,    the 
f-f  J  method  of  Burrows  (Fig.  491)  is  ap- 


fia.  M?.— (After  Si}'iiMDoir6kr.) 
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Y\a.  491.— lAAer  UnlMtt.} 


plicable.     Two  triangular  pieces,  afh,  htfk^  are  removed  from  the  tis- 
sues Just  above  the  angles  of  the  mouth.    The  edges  uf  the  fissure  are 


TUK   LTPS  AXD   riFKEKS. 

freshened,  the  tiaps, /orfjirf,  disaected  loose,  and  the  lines,  ac-,  bCy 
approximated  by  siilni^s. 

6.  Wheu  the  defect  is  long  and  rectanj^lar,  as  abonn  in  Fig.  4!)2,  the 
proc«dnr©  of  Von  UrunR  may  be  successfully  employed.  The  diseased 
tissae  being  removed,  the  quadrilateral  flaps,  af/ntliFi^.  41)3>,  are  dis- 


s   ■ 


Ftc.  4K.— (Aftor  Unhart.) 


Pu).  4M.— <After  Ltnhnrt.) 


sected  ont  and  brought  down,  uniting  r  6  in  the  median  line  and  a  i  on 
either  side  to  the  line  a  a.  The  defect  left  on  both  sidoa  of  the  outer 
asport  of  thp  upppr  lip  niiiy  be  wholly  or  in  groat  i<urt  clre*ed  by  sntures. 
The  outer  inciHion  should  not  b»  carried  fur  euoui^h  buc-lc  to  wound  the 
dnct  of  Sleno. 

7.  Or  the  flaps  may  be  turned  from  below,  ns  advised  by  Sedillot 
(Pig.  494).  Tlie  inferior  oblique  lines  are  carried  to  the  middle  line  and 
atitched  to  each  other.     The  defect  is  closed  by  sutures  ^Kig.  405). 
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in  Fig.  4W  (Mutter's  method),  ab,ae,  may  be  made,  the  flaps  lifted,  and 
brought  together  by  sutures.  Th«  gaps  left  above  and  below  may  bo 
al«o  i'h*H«i  lit  once. 

Sliding  a  Hap  from  the  neck  is  shown  in  Pig.  497,  where  the  flap, 
bad,  ia  brought  up  to  till  the  oval  siiaee  left  by  removal  uf  the  diseased 
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tis-sne,  bnn.  The  pedicle  is  divided  as  soon  as  union  has  occurred,  and 
the  stump  returned,  as  in  rhinoplasty. 

In  contraction  of  the  mouth  the  orifice  may  be  enlarged  by  incising 
the  angles  in  a  horizontal  direction,  finishing  thu  operatiim  by  stitching 
the  skin  and  mncous  momhrano  together.  Or  an  elastic  lipature  may  be 
introduced  through  the  (^heek  at  the  retjuired  distance  from  the  angle, 
brought  out  at  tlu?  corner  of  the  mouth,  and  tiwi.  During  the  slow  pro- 
CJ^'Si^  of  ruttintf  tliMugh,  the  track  of  the  wound  becomes  covered  with 
epithelia,  and  reunion  is  prevented. 

In  the  selection  of  any  of  the  plastic  methods  heretofore  given,  the 
surgeon  ntust  be  guided  by  the  requii-ements  of  each  case.  It  is  a  wise 
precaufiou  to  make  a  guarded  prognosis,  for,  no  matter  how  successful 
from  the  surgiciil  standpoint,  the  openitions  do  not,  in  the  majority  of 
inatanccH,  secure  the  expected  improvement  in  the  personal  apiHwirance 
of  the  patient. 


Pauotid  Gland  and  Durr. 

Salivary  iistuhi  may  be  confined  to  the  main  parotid  duct  in  any  part 
of  its  course,  or  to  the  primary  ducts  within  the  substance  of  the  gland. 

It  may  result  from  a  wound  or  any  intlammatoiy  and  necrotic  pn>ces8 
due  to  obstruction  from  wiiUvary  calculi  or  uther  disease  of  the  ]>arulid 
find  bticrul  regions.  Kxplomtion  of  the  duct  with  a  delicate  blunt  pmbe 
is  accomi)liHhcd  thus:  Find  the  outlet  at  the  jKipilla  on  the  mucous 
membrane  of  the  buccal  cavity  near  the  Junction  uf  the  second  bicuspid 
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and  first  molar  leeth  of  tho  upper  jaw.  Tntroince  the  probe,  carrying  it 
at  iirst  slightly  outward.  When  it  is  arrested  by  tlie  natural  curve  of  the 
duct,  pull  the  comer  of  the  mouth  and  the  oheek  directly  outward,  thus 
straightening  the  tube.  The  general  direction  is  backward,  towaixl  the 
auditory  meatus. 

The  diiigno.sis  of  wilivary  listnln  or  of  obstructed  ijiuct  may  be  deter- 
mined as  follows:  By  means  of  absorlteut  eotlon  or  Hut  remove  all 
luoiatiire  from  the  mucous  surface  wliere  the  ]Kipilla  is  sittiattMl,  and  place 
some  sapid  or  arid  substance  on  the  tonf^iP-  H  there  is  no  obstmction, 
the  flow  of  saliva  is  immediately  perceived.  In  case  of  iistula  the  secre- 
tion will  dow  out  through  it.  Calculi  of  Steno's  duct,  or  of  any  of  the 
salivary  ducts,  should  be  removed  by  dilatation,  if  thi.'*  is  [KUHtible,  and 
if  not,  by  incision. 

In  the  treatment  of  salivary  fistula  the  object  aimed  at  is  to  stop  the 
flow  of  saliva  on  the  outside  and  turn  it  into  the  mouth.  Arm  a  probe 
with  a  silk  seton  and  carry  it  through  the  fistula  into  the  buccal  cavity, 
bring  the  thread  nut  through  the  mouth,  and  lie  the  two  ends  together. 
In  aI)ont  ten  days  the  flow  into  the  moulh  wiU  be  fully  established, 
when  the  seton  should  be  removed  and  the  outer  opening  closed  by  a 
compress  until  cicatrization  0(xurs.  It  may,  at  times,  be  necessary  to 
freshen  the  edges  and  bring  them  together  with  a  suture. 

Kiberi  opemted  successfully  by  cutting  through  the  integument 
down  npon  the  duct  Ix'liind  the  opening,  passing  a  ligature  aronnd  it, 
and  carrying  this  and  the  end  of  the  duct  int<i  the  buccal  cavity  where 
it  was  left  open.  The  wound  in  the  integument  was  immediately  su- 
tured. 

In  a  case  recently  treated  by  the  author,  the  following  method  vran 
snoressful  in  restoring  the  integrity  of  the  flow  of  saliva  into  the  mouth : 
A  boy  twelve  years  old  had  s<'arlatina  at  seven,  which  was  followed  by 
obstruction  of  the  left  duct  oC  Steno.  A  fistulous  uiteuing  <ic<*urred 
sponianeoasly  behind  the  ear.  (Jutting  down  through  the  cheek  in  the 
anatomical  line  of  (he  duct,  this  was  discovered  to  lie  obliteraled  for 
the  last  half-inch  of  its  course.  It  was  divided  just  posterior  to  the 
limit  of  occlusion,  and  an  incision  opposite  this  point  made  directly 
through  into  the  buccal  cavity.  Two  fine  silk  threads  were  iuserte<l  in 
the  wall  of  the  duct  at  the  end,  and  these  sutures  were  stitched  to  the 
mucous  membrane  of  the  cheek  at  the  edges  of  the  inciiiion  just  made. 
The  wound  in  the  integument  of  the  face  was  closed,  excepting  the 
anterior  angle,  where  a  small  rubber  tulw  was  inserted.  Tliis  tube  pro- 
jected into  the  cavity  of  the  mouth  hy  the  side  of  the  new  opening  for 
tlie  duct.  This  was  done  to  form  a  fistula  in  case  the  wound  in  the  ran- 
cons  membrane  should  close  and  obstj^ct  the  duct.  A  compress  was 
placed  and  worn  on  the  fistulous  opening  behind  the  ear.  The  tube 
was  remove4l  in  five  weeks,  and  the  extei-nal  outlet  ohised  by  silk  sut- 
ures. At  this  time,  also,  the  old  fistulous  opening  was  closed.  The 
saliva  np  to  this  time  flowed  about  equally  out  of  the  hole  behind  the 
ear  and  the  opening  in  fmnt.  After  this  it  came  only  through  the  end 
of  the  duct  in  the  mouth. 
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Pisttila  of  tliR  primary  durts  within  the  siiltstance  of  tlie  phind  mny 
require  the  forced  atrophy  or  ablation  of  this  organ.  An  elfurt  at 
occlusion  alionld  be  made  by  direct  pressure  upon  the  abnormal  opening, 
or  by  careful  diasectioa  in  the  line  of  the  fistula,  when  this  can  be  safely 
done.  When,  however,  the  tislulous  tract  is  deeply  situated,  it  will  be 
found  almost  impossible  to  effect  n  riire  without  serious  risk  of  inlerfer- 
iajr  with  the  integrity  of  the  seventh  nerve,  the  motor  filaments  nf  which 
are  in  intimate  relation  with  this  ghiJid.  Removal  of  tho  parotid  gland. 
fur  any  cause,  beromca  n  sprious  ofHTation.  since  it  necessarily  implies 
paralysis,  more  or  less  complete,  of  the  muscles  of  the  face ;  wiien  it  i»  en- 
tertained, the  patient  should  be  thoi-onghly  acquainted  with  the  i>rt)spe<:t 
of  [jAiiilysis  which  will  fallow.  In  non- malignant  ciise»  the  greatest  care 
Bhould  be  exercised  in  avoidini;  division  of  the  filajuents  of  the  fariul 
neiTe.  Even  in  the  aiTi'st  nf  hromorrlmpp.  ns  tlie  ojicnilion  procwda,  the 
appllcutiun  of  the  forceps  should  he  carefully  made,  so  that  the  branches 
of  the  nerve  may  not  be  injnrerl  or  included  in  the  ligature.  When  the 
se.at  of  malignant  disease,  a  thorough  ablation  is  essential,  and  the  nerve 
is  necessarily  sacrificed. 

Tumors  of  the  Parotid. — Alwut  30  per  cent  of  all  neoplasms  of  this 
organ  ai-e  enchondromata,  Sf)  caiTlnomala.  while  the  remaining  -15  jier 
cent  are  nlK>ut  equally  divided  between  sarcomata,  titiromutu,  niyxnmata, 
and  cystomnta.  Simple  hypertrophy  is  rare,  although  hyi)erplnsia  of 
the  glatul-tissue  occui's  in  a  varying  degree  in  the  progi-essof  most  of 
the  nw)plasms  which  attack  this  orgsin. 

Tumor  of  the  parotid  is  rare  prior  to  the  thirtieth  year  of  life,  being 
met  with  cliielly  between  the  thirtieth  and  fiftieth  yeai-s.  As  to  the 
period  when  the  various  forms  apjiear,  it  may  be  said  that  carcinoma 
occurs  genentlly  after  the  tiftieth  year,  while  enchondnima,  san^nma, 
myxoma,  and  libroma  devehiyi  in  the  earlier  decades.  Sarcoma  is  apt  to 
develop  in  childho(td  or  early  a4lult  life. 

.DlaffnoitU. — All  fonns  of  tumor  of  the  parotid,  as  a  rule,  develop 
slowly.  In  the  enrlier  stages  of  their  development  they  are  movable 
within  the  limited  area  of  mobility  of  the  gland.  This  is  true  of  l>oth 
the  l>enigu  and  malignant  growths.  Later,  even  the  benign  neopliunns 
may  become  fastened  between  the  temporal  bone  and  fascia  and  the 
nimus  of  the  jaw.  but  not  to  the  overlying  integument.  The  malignant 
growths  are  moi-e  rapid  in  development,  and  earlier  in  their  historj*  am 
bound  down  to  the  suritiunding  tissues,  may  liecome  adherent  to  the 
inlfgument,  nml  ptvuliice  great  psiin  and  disturbance  by  n-ason  of 
pressure  upon  the  nerves  and  vessels  with  which  the  gland  is  in  close 
rela  tion. 

The  cartilage  tumors  are  nodular,  hard,  and  slightly  elastic  to  direct 
pressure.  Cancer  is  also  nodular  at  limes,  but  not  so  hard  us  enchon- 
droma.  Cancer  c«»mes.  as  a  rule,  after  the  forty-fifth  to  liftielh  year, 
and  the  other  neoplasms  before  this  fieriod.  The  lymphatic  glands  are 
involved  In  cancer,  and  nirely  enlarged  in  any  other  form  of  nenphusm. 
Sarcoma  occurs  earliest  of  all.  Cysts  are  elastic,  may  presi'ut  fluctnn- 
tion,  while  the  exact  character  of  this  variety  may  be  determined  by 
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exploration  with  the  aspinitor.  If  of  great  iroportnnr©  In  determining 
the  plan  of  treatment  Co  he  pnrsiied,  a  section  of  iho  diseased  organ 
suffii'ienily  large  for  mieroscopic  examination  should  be  removed ;  in 
this  w:iy  u  i>ositive  diau:n«>8iH  in  ansuitnl. 

Uemoval  of  thn  parotid  gland  ih  uhr  <if  tlin  mait  diffictilt  opomtinns 
in  surgery.  In  many  cases  of  tumor  of  this  organ  in  which  the  neo- 
plasm is  developed  at  the  expense  of  the  under  portion  of  the  gland, 
tho  intornal  juguhir  vein,  internal  carotid  arttry.  and  the  important 
nerves  and  ganglia  situated  lien;  ber4>mo  so  involved  that  »)n))>lete  ex- 
tirjjalion  Is  impossible  during  life.  This  condition  was  found  to  exist  in 
a  case  in  which  I  removed  all  of  the  organ  anterior  to  the  deep  vessels. 
Having  at  lirst  tied  the  external  carotid  artery,  the  dissection  was  com- 
pamtively  hliKMllBMs.  AVhen  tUe  tumor  is  of  small  sisie,  it  may  Iw  *m- 
tiivly  ronioved.  Section  of  the  various  divisions  of  the  facial  nerve  or 
of  the  main  trnnk  is  almost  inevitable.  In  a  patient  in  whom  both 
parotids  were  removed  by  the  author  for  large  ciirrinomata,  with  an  inter- 
val of  nbont  six  weeks,  both  external  carotids  were  tie<L  The  facial 
paralysis  was  at  first  complete,  but  after  two  years  there  was  marked 
improvement  in  motion  of  the  fiice- muscles.  Recurrence  t<X)k  place  after 
thi-ee  years  on  both  sides,  and  further  operation  was  nut  adviH«d.  If  the 
external  carotid  is  first  secured,  it  may  Iw  avoideil  by  a  careful  dissec- 
tion, proviiliKl  that  the  tumor  is  of  moderate  size. 

Opi-ration. — Make  a  crucial  incision  over  the  mass,  the  perpendicular 
cut  being  in  the  line  of  the  external  carotid  artery.  Turn  the  flaps 
back  from  the  anterior  aspect  of  the  tumor,  and  approach  its  deeijer 
portions  fnmi  below  in  the  line  of  the  vessels.  As  84>on  as  the  external 
carotid  con  be  exposed,  it  should  be  secured  with  a  catgut  ligature.  All 
bleeding  should  be  arrested  as  the  operation  proceeds.  In  lifting  the 
under  surfai*  of  the  tumor  from  its  bed,  the  ojierator  should  keeji  close 
tu  the  mass,  UHingadull  instrument  fur  fi>ar  of  wcmnding  the  internal 
jugidar  vein  and  other  important  vessels  or  nerves.  The  blunt  scissors 
curvc'I  on  the  ilat,  the  handle  of  the  scalpel,  or  the  thumb  and  iinger- 
nail  may  be  utilized  for  this  purp«>se.  The  facial  nerve  and  its  branches 
which  run  through  the  neoptasni  should  be  saved,  if  possible.  As  before 
stated,  if  the  tumor  is  extensive,  lliis  is  scarcely  possible  on  account  of 
the  great  h^ngtli  of  time  it  would  requiiv.  If,  in  the  course  of  the  opera- 
tion, it  is  discovered  that  the  neoplasm  dips  down  beneath  the  jaw  and 
stj'loid  prr)cess.  and  surrounds  the  vessels  and  nerves,  its  crimplete  ex- 
tirpation is  impossible.  .\s  much  of  the  mass  as  can  bn  lifted  should 
now  be  transfixed  near  the  middle  with  a  double  elastic  ligature,  tied, 
and  the  part  external  to  the  ligature  cut  away. 

The  profftwsis  in  cancer  and  sarcoma  of  the  parotid  is  always  grave, 
even  after  removal.  The  unutomical  relations  of  this  oi^an  are  such 
that  a  widp  and  complete  exlirpiitiim,  such  as  is  readily  made  in  tumors 
of  the  breaHt,  is  impossible.  The  question  will  natupdlly  arise,  Under 
what  conditions  should  the  operation  be  advised  and  undertaken  i  In 
malignant  disease  the  propriety  <tf  extirpation  is  very  questionable,  and 
should  (tnly  l>e  nndertaken  after  a  clear  explanation  of  the  dangers  of 
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the  o^)eration  and  the  probabilltie.s  of  recnrrRDoe.  In  benign  tninnrs 
which  show  »  tendency  t*i  increjise,  operation  may  be  advised,  especially 
if  the  tumor  is  still  of  small  size.  It  is  always  important  to  attempt  the 
removal  of  the  neoplasm  early  in  its  hislxiry.  Facial  x>anilyBi.s  gf  nenUly 
follows  the  oiHjration,  and  is  more  or  less  pemmnent. 


Parotitis — "  Mumpb." 

Inflammation  of  the  parotid  gland  occurs  cluefly  in  children,  but  is 
occasionally  met  with  in  adult.s.  In  males  it  is,  at  times,  jiccompnnind 
by  onihitis,  and  in  females  the  mammary  ghinds  and  ovaries  are  affected. 
The  symptoms  are  pain  and  swelling  of  the  gland,  difGcnIt  deglutition, 
and  slight  febrile  movement.  The  pruf^nuais  is  favorable,  the  disea.se 
yielding  to  warm  upiilications,  qnier,  and  the  judicious  employment  of 
laxatives.  In  rare  instances  atrophy  of  the  testicle  has  been  known  to 
follow  the  inflammation  of  this  organ,  occurring  as  a  complication  of 

Abscess  may  occur  after  an  acute  inflammation  of  the  panitid  from 
tranmatism,  or  as  a  complication  of  the  eruptive  or  continued  fevers. 
Under  these  last  conditions  the  prognosis  is  always  grave.  The  presence 
of  pus  is  recognized  by  the  Intense  character  of  the  pain  exixrienced, 
the  febrile  movement,  the  ditnghy  condition  of  the  skin  and  areolar 
tissue  in  front  of  the  organ,  and  by  nspinition.  The  abscess  should  be 
evacuated  l)y  aspiration,  puncture,  or  incision. 


Sddmaxillakv  Gland. 

This  organ  may  become  inflamed  and  suppurate,  or  be  the  seat  of 
neojilasms,  yet  not  so  frequently  brought  to  the  attention  of  the  snr- 
geim  as  tlie  parotid.  It-s  removal  is  a  simple  pi-ocf^dure,  and  may  be 
accomplished  by  a  ci-escentic  incision  commencing  at  the  angle  of  the 
jaw,  dipping  three  quarters  of  an  inch  toward  the  hyoid  bone,  and  end- 
ing one  and  a  half  inches  in  front  of  the  angle  at  the  lower  border  of  the 
jaw.  The  flap  of  skin  should  be  raised  with  the  platysma  muscle  as  far 
as  the  jaw,  and  the  deep  cervical  fascia  divided.  The  gland  rests  be- 
neath and  internal  to  the  bone  and  npon  the  mylohyoid  and  hyoglos*;uB 
muscles.    The  submaxillary  branch  of  the  facial  ai-tery  will  be  divided. 

The  Jaws. 

fhtpen'or  Maa^ilfa. — Periostitis,  ostitis,  and  abscess  of  the  upper  jaw 
may  be  caused  by  caries  of  the  teeth,  disciuse  of  the  upper  jaw  within 
the  antnim,  or  patholotrical  changes  within  the  bone  proper.  Ostitis  of 
the  maxilla  is  more  apt  to  occur  in  children,  and  espt^cially  in  those  of  a 
Strumous  diathesis.  Phosphorus- poisoning  and  the  syphilitic  dyscrasia 
lead  al8<»  to  inflammation  and  caries  of  this  bone.. 

The  symptoms  uf  ostitis  and  abscess  here  do  not  differ  from  those 
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already  given  in  the  general  chapter  on  bune  diseases.  P:iiu  is,  i>erhap!!i, 
more  acnte  in  ostitis  within  tho  distribution  nf  th<j  trifacial  nene.  It  is 
I'lioiled  by  direct  pressure,  and»  when  the  process  is  associated  with  a 
carious  tooth  or  its  roots,  the.  exiu-i  lo«iti<m  may  be  detei-miued  by 
striking  the  tooth  sharply  with  n  metiillic  substance. 

The  treaiment  is  to  relieve  the  tension  by  puncture  or  incision,  or 
by  extraction  of  one  or  more  teeth  in  caae  they  are  connected  with  the 
disea.sed  surface.  The  removal  of  dead  bone  is  demanded,  although  it  is 
wise  not  to  operate  too  early.  M'ben  exfoliation  has  tKicurred,  the  oper- 
ation is  much  simplified.  If  free  dminage  i.s  ftecuri'd  by  early  incision, 
the  arrest  of  the  spread  of  the  disease  ja  practically  insui-ed.  Chronic 
alveolar  absce^^s  is  oft«n  cured  by  exrraciinn  of  an  ofTending  tooth. 
When  this  fails,  the  diseased  surface  should  be  expoj*od  by  incision,  and 
a  thorough  removal  accomplished.  When  possible,  all  sequestra  should 
be  rerafived  from  within  the  oval  cavity  in  order  to  avoid  a  scar  upon  the 
facv. 

SyphiiiHo  ostitis,  and  that  variety  which  occurs  from  absorption  of 
the  fumes  of  phosphorus,  require  specilic  constitutional  treatment  a.s 
well  as  operative  interference. 

Abscess  of  the  antrum  of  Hi^hraore  may  occur  a-s  the  result  of  an 
Inflammatory  process  in  the  mucous  membrane  lining  this  cavity,  or  in 
connection  with  ostitis  of  the  upper  jaw,  or  from  the  presumes  of  foreign 
bodies  or  neoplasms  within  its  cavity.  The  chief  symptom  is  pain,  re- 
ferred to  the  region  of  the  antnini.  The  febrile  movement  of  acute  ab- 
scess is  usually  present.  The  pus  may  force  its  way  through  the  open- 
ing into  the  meatu.s,  or  cuu.se  necrosis  in  the  bone  and  discharge  in  any 
direction. 

Treatment.— Free  drainage  must  l>e  established  in  all  cases.  The 
extraction  of  the  first  or  second  molar  and  the  application  of  a  drill  to 
enlarge  the  opening  may  suffice.  If  necessary,  a  portion  of  the  alveolar 
process  should  be  gnawed  away  with  the  fopcei)s.  In  extreme  cases  an 
incision  should  be  made  through  the  skin  just  above  the  siniation  of  the 
first  molar  tooth,  and  a  thorough  opening  made  witli  a  trephine  or 
gouge.  It  is  imiHJi-tant  to  explore  the  cavity  with  the  finger  in  order  to 
determine  the  presiMice  of  dead  iMinc  or  any  offending  substance.  Free 
drainage  must  be  maint-nined  until  recovery  is  secured.  In  a  case  which 
came  under  my  observation,  I  found  the  cause  of  an  abscess  of  thiiteeo 
years'  duration  to  be  a  supernumerary  molar  tooth  which  was  lying 
loose  iu  the  antrum. 

The  same  opeiution  will  t»e  most  cssi^nlial  in  those  ca.ses  of  hydrops 
aTilri,  or  retention  of  fluid,  and  in  the  cure  of  ct/xts  of  this  cavity. 

Among  the  many  other  diseases  to  which  the  antrum  is  subject  are 
myxoma,  flbruma,  papilloma,  sarcoma,  carcinoma,  and  \*arious  hypcros- 
>8©s.  The  difTeren  fiat  ion  of  these  growths  is  extremely  diflicult.  and, 
[■hen  doubt  exists  as  to  the  character  of  the  neojdasm.  an  exploratory 
oj>eratI(m  for  the  purpose  of  positive  diagnosis  should  be  made.  This 
is  done  by  applying  the  trephine  as  just  given. 

Non-malignant  new  formations  may  be  n?moved  by  an  osteoplastic 
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operation,  while  miiiigDant  grrjwthM  often  require  the  SJicrifice  of  the 
entire  upper  jaw. 

Ox/eoplasfw  Operation  f^r  Jipmowd  qf  Benign  THmor  from  the.  An- 
trum of  lUghmorc—fjO.ngenheplc's  Procedftre.— From  tho  junction  of 
the  wing  of  the  nose  with  the  lip  an  incision  is  carried  outwanl  panillel 
with  tho  level  of  the  teeth.  an<l  is  made  to  divide  the  soft  parts  to  the 
bone  as  far  as  the  center  of  the  nialai-  pit>minence,  where  it  is  cun'ed  up- 
wanl  and  iuwaixl,  ending  a  quarter  of  an  inch  below  the  outer  angle  of 
the  orbit.  This  is  joined  by  a  second  incision,  which  is  comTnencwl  al>ont 
a  quarter  of  an  incli  below  tlie  level  of  the  orbit  at  the  suture  between 
the  nasal  bone  and  the  nasal  process  of  the  superior  maxilla,  and  is  car- 
ried outward  parallel  with  the  lower  margin  of  the  orbitnl  cavity. 

The  tissues  must  not  be  lifted  from  the  periosteum  within  this  curved 
incision.  The  haemorrhage,  which  is  always  sharp,  being  arrested,  with 
a  blunt  lu.strumeiit  riirefully  lift  the  eye  irom  the  floor  of  the  orbital 
cavity  until  the  linger  can  be  carried  into  thi^  anterior  portion  of  the 
spheno-mnxillary  fissure.  With  this  as  a  guide,  insert  a  small,  strong 
key-hole  saw  into  the  fissure  and  divide  ihe  ma- 
lar bone  outward  in  the  line  of  the  incLtion  (see 
Fig,  408).  In  moving  the  saw,  keep  the  blade 
peri>endiciilar,  and  limit  the  motion  so  that  the 
point  may  not  peuetiutti  the  temporal  fossa  and 
wound  the  vessels.  Next  insert  the  saw  in  the 
lower  horizontal  incisitjn  and  divide  the  8Ui)e- 
rior  maxiUa  into  the  cavity  of  the  antrum  and 
nose.    In  sawing  on  this  line,  keep  the  month  fw.  49s. 

open  and  the  finger  inserted  behind  the  palate  to 

prevent  the  point  of  the  Instrument  from  penetrating  too  far  liack.  The 
nasal  process  of  the  superior  maxilla  is  now  divided  with  a  chisrl  at  a 
point  half  way  between  the  inferior  orbital  foramen  and  the  inner  angle 
of  the  orbit.  The  cutting-edge  of  the  chisel  should  bedii-ei'ted  slightly 
outwanl  ft)r  fear  of  injuring  tluf  luchrymo-nasal  duct.  Tho  lines  of  si»e- 
tion  in  tho  bnncs  are  shown  in  Fig,  408.  The  point  of  exit  of  the  infra- 
orbital nerve  should  be  found  and  this  l»ranch  of  the  trifacial  divided  at 
the  foramen.  An  elevator  is  no^f  placed  in  the  fissui-e  made  by  the  saw 
through  the  malar  bone  and  the  mass  dislocated  inward,  hinging  on  the 
undivided  suft  tissue*.  Tins  force  fractures  the  tiwir  ot  the  orbit  and 
opens  widely  tlic  antrum  of  Highmore.  When  the  operation  is  linished, 
the  bone  is  neatly  repUiced  and  the  edges  of  the  wound  accurately  ad- 
justed. Drainage  may  l)e  secured  through  Ihe  wound,  or  a  hole  may  1^ 
drilb'd  tliroiigh  the  edge  of  the  alveolu;*.  This  .sumo  operation  is  advis- 
able in  section  of  the  second  branch  of  the  fifth  nerve  and  extirpation,  of 
Meckel's  ganglion.  When  the  ganglion  is  the  objective  point,  it  may  bo 
found  by  following  the  superior  maxillary  branch  of  the  fifth  nerve 
along  Ihe  Uoiir  of  the  orbit  to  the  location  of  the  ganglion  tm  the  iin- 
terior  surface  of  the  pterygoid  process  of  the  sphenoid  bone.  The 
posterior  shell  of  the  antrum  must  bo  broken  through  in  order  to  enter 
the  fossa. 
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Opeeatiox  fok  Removal  of  tjie  Upper  Jaw. 

A  quarter  of  an  inch  below  ihr  inner  cantbns  of  flie  pye  commence  an 
incision  and  oarry  it  downwnnl  along  the  nns<^^)-masillary  groove,  curving 
in  the  contour  of  the  ala  nasi,  then  horizontally  beneath  the  ala  to  the 
median  line  of  the  lip,  where  it  turns  directly  downward,  dividing  the 
lip  in  the  median  fissure.  From  the  point  of  beginning  carry  a  second 
incision  one  fourth  uf  an  inch  below  and  parallel  wjih  the  inferior  luar- 

^n  of  the  orbit  out  to  the  prominence  of  the 
malar  bone  (Fig.  4i>'J).  Dissect  up  the  soft  tis- 
sues of  the  cheek,  and  turn  the  flap  d<)wnward 
and  outward.  If  the  disen.se  is  so  extensive 
that  the  incision  does  not  expose  the  i>art« 
sufficiently,  a  horizontal  cut  may  be  made  out- 
ward from  the  angle  of  the  mouth. 

The  bone  may  \yc  divided  by  the  saw  insert- 
ed in  the  npheno-maxillary  fissure,  as  in  the 
preceding  operation,  cutting  through  the  nasal 
process  with  n  chisel.  Extract  an  incisor  tooth, 
and  with  large,  strong  bone-cutting  forceps  di- 
vide the  alveolus  and  the  palate-process  by  in- 
serting one  blade  in  the  nose  and  the  other  in 
the  mouth.  These  sections  being  acconiplishcKl, 
avulsion  is  made  by  means  of  elevator  and  for- 
ceps. The  <iperation  Is  completed  by  the  clos- 
ure of  the  wounds  with  fine  silk  sutures.  If,  in  .section  of  the  palate, 
the  Paqueiin  cautery  is  used,  hiemorrhage  will  be  less  annoying. 

Preliminary  tracheotomy  and  plugging  the  pharynx  and  larynx  with 
spongi's  in  onier  lo  prevent  haemorrhage  into  the  trachea  is  rarely,  if 
ever,  required.  If  such  precaution  is  considered  nece.ssary,  an  ordituiry 
trachea-tube  will  suffice.* 

For  simple  osteoma,  or  for  necrosis  of  the  up|>er  jaw,  this  bone  may 
be  removed  withont  incision  in  the  cheek.  In  one  case  I  removed  the 
left  superior  maxilla,  except  the  orbital  plate  entering  from  wirhin  the 
month.  In  necrosis,  when  the  sub-perlosteal  opemtion  is  permissible,  the 
procedure  is  devoid  of  great  difficulty, 

-Xrurerfmnj/.  —  V.xm'clion  of  a  jwrtion  of  the  second  diHsion  of  the 
fifth  nerve  may  be  made  at  three  points— at  its  exit  from  the  infninrliitnl 
Citiml,  within  the  canal,  or  at  the  foramen  rotundum.  In  this  last  opera- 
tion the  «pheno-maxiIh»ry  ganglion  is  also  extirpated.  If  tlie  cause  of 
the  neuralgia  is  x^ripheral.  make  an  incision  about  one  inch  long,  par- 
allel with  and  half  an  inch  below  the  lower  margin  of  the  orbital  cavity. 

*  Tr«iiUeleDburg's  InicheR-tubo  aai  tampon  i%  «qvh  a  cmnpHcutm]  appiirRtas  tlivt,  wb«a 
pomblo,  it  should  be  tlispensetl  wi'-h.  It  to  more  Ut  be  i-ominenilvcl  bi  Inryuitecioin^  tlino  Id 
any  other  openUan  about  the  moath  or  pbArjnx.  The  mMbiutitm  of  tbb  tube,  otul  tllo 
luetbod  of  u>iti^  it,  ktv  ipvvn  oo  page  SOS. 
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The  center  of  this  cut  should  be  over  the  infra-orbital  foramen,  which 
is  just  half  way  lietween  the  outer  aud  inner  angle  of  the  orbit.  The 
nexve  may  Ire  exaected  here  or  stretched  by  pulliug  on  the  central  end. 
It  may  be  reached  at  a  iwint  considcradly  liHund  this  by  trejihining  the 
antrum.  Make  a  curved  incision,  beginning  about  half  an  inch  b«low 
the  inner  ranthu.s  paf»ing  downward  to  the  level  of  the  end  of  the  nf»se, 
tlience  upward  to  a  point  about  hiilf  uii  inch  beluw  the  outer  rnnthns. 
Dissect  this  flap  upward,  apply  the  trephine  so  that  its  upper  edge  will 
cut  ju8t  below  the  foramen  and  enter  the  antrum.  The  nerve  runs  di- 
rectly backward,  and  may  be  followed  by  keeping  it  as  a  guide  and 
breaking  off  the  lower  shell  of  the  cauiU  as  faj-  back  as  the  posterior  wall 
of  the  antrum,  wlicm  it  is  dividwl. 

The  operation  for  the  removal  of  MockeFs  ganglion  has  already  been 
given. 


The  Lower  Jaw. 

Ostitis  of  the  inferior  maxilla  is  of  frequent  occurrence. 

Various  forms  of  llbronui,  tibro-myxoma,  encysted  ttbrom.'u  enchon- 
droma,  and,  in  rare  instances,  angioma,  have  lieen  (tliserved  in  this  bone, 
but  of  new  formations  sarcoma  is  most  frequent.  Cystic  formations 
resulting  from  failure  of  normal  development  of  the  teeth  are  not  nU' 
common. 

Ostitis  occurs  most  frequently  in  children.  Ic  may  be  an  expression 
of  a  dyscrasia,  or  an  accident  of  nutrition,  or  be  secondary  to  disease  of 
the  teeth,  or  the  iuluilution  of  the  fumes  of  phosphorus.  While  this 
process  may  be  located  at  any  ]>firtion  of  the  jaw,  the  neighborhood  of 
the  angle  seems  ba  be  most  frequently  affected. 

The  sifmptoms  are  pain,  followed  by  swelling  of  the  jaw  and  contigu- 
ous soft  tissues,  ending  in  abscess,  which,  if  left  alone,  eventually  opena 
and  discharges. 

Trtalinenl.—Xs  soon  as  the  character  of  the  disease  is  evident,  an 
incision  or  puncture  should  be  made  tlirough  the  overlying  tissues  and 
jteriosteum,  in  order  to  give  free  exit  to  pns  and  loose  particles  of  bon« 
The,  operation  for  i-emuval  of  the  dead  bone  may  be  delayed  for  seve-ral' 
weeks  until  exfolinrion  ha.s  taken  ]>lac?.     Incision  should  always  be  nmde 
i)elow  the  line  of  the  jaw  if  this  is  fensibit',  so  that  the  resulting  scar 
will  be  less  apparent.     Usually  by  following  Jhe  track  of  the  abscess  it 
will  lead  directly  to  the  dead  bone  surrounded  by  an  involucrum.    This 
often  i*equire8  to  be  chisehnl  or  forced  open  to  allow  tlie  extmction  of 
the  seqttestTum^  which  may  be  readily  removed  with  ordinary  Iwine-  or 
dressing-forceps.     The  cavity  should  bf)  well  scraped  with  a  Volkmaun's 
spoon,  a  drainage -tulie  left  in,  and  the  edges  of  the  wound  adjusted  with 
.silk  sutures.     The  deformity  due  to  the  rich  deposit  of  cidlus  disappei 
with  the  absorption  of  this  material.    When  all  or  any  portion  of  lh« 
entire  thickness  of  the  jaw  requires  removal  for  ostitis,  the  sub-perioa- 
teal  operation  is  imi>eiutive.  since  by  this  means  alone  is  it  possible  toy 
have  a  reproducliou  of  the  bone.     The  method  of  procedure,  when  th< 
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bnne  in  the  seat  of  a  neuplosm,  depends  upon  the  chnraoter  of  the  new 
formation.  If  there  is  any  doubt  ns  to  the  benign  character  of  the  tnmor, 
a  piece  should  be  removed  and  examined  mien racopit -ally  Ivefope  oiieration. 

In  Rarcoma^  isiiicer,  and  enehondroma  of  the  jaw.  the  .siib-|ierioateiU 
operarton  can  not  be  iwrfomied,  siaiH-  the  smind  tisanes  must  be  included 
in  the  ablation,  in  onler  to  secure  immunity  from  recurrence.  Enchon- 
droma,  though  not  intrinsically  malignant^  tends  to  recur  if  not  freely 
excised. 

Operat ion. ~\y\iBn  it  is  safe  and  iK>ssible,  the  disease*!  portion  of  the 
lower  jaw  should  be  removed  without  breaking  the  continuity  of  tlie 
bone.  If  a  portion  of  the  entire  thicluiess  of  the  organ  is  removed,  Che 
tmdency  to  disjilacement  is  inward,  thereby  interfering  with  mastica- 
tion. The  ontir<»  thickne.ss  of  the  jaw  should  be  included  in  exscction 
for  malignant  neoplasm. 

Partial  re*?«tion  of  the  upper  or  alveolar  portion  of  the  body  of  the 
lower  jaw  in  front  may  be  accomplished,  in  mild  cases,  from  within  the 
bucijal  cavity.  When  the  disease  is  extensive,  proceed  a«  follows:  At  a 
distance  from  the  alve<(Iar  margin  sufHcient  to  jiermit  the  exposure  of 
all  diseas*Hi  bone  make  an  incisifm  parallel  with  tlio  margin  of  the  lip, 
and  also  [parallel  wiih  the  inferior  border  of  the  jaw.  This  incision  should 
extend  in  depth  to  the  bone  and  in  length  beyond  the  area  of  disease. 
The  bone  is  next  divided  by  the  chLsel  and  mallet,  the  key-hole  saw,  or 
removed  in  small  pieces  by  the  ron- 
geur, in  the  line  Indicated  in  Fig. 
6<X).  The  operation  is  concluded 
by  bringing  the  liap  buck  iutu  place 
with  silk  sutures. 

When  the  disease  is  more  gen- 
eral, necessitating  a  removal  of  the 
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Vis.  WW.— Line  of  Kvtloa  tn  mpoTlnx  tbt  atvao- 
loa  of  the  U>wer  ptw.    {Ann  Edmv.> 

entire   thickness  of   t!ie  bone,   a 

more  extensive  incision  is  required. 

The  lip  is  divided  in  the  ntedinn 

line  down  to  the  under  surface  of 

the    chin,   and    Ihence   along  the 

h>wer  border  of  the  jaw  (Fig.  fiOl). 

When    the    nuuns    and    articular 

process  nxiuire  removal,  the  line  nf  Inci.ston  may  be  carried  to  the  angle 

and  up  the  ramus.     In  dlsuriiciihition,  while  the  incision  through  the 

skin  can  be  safely  carried  as  high  as  the  rygoma,  the  incision  down 

to  the  bone  should  not  extend  farther  than  on  a  level  with  the  tip  of 
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thp  mastoid  process,  for  fesir  of  dividing  the  facial  nerve.  Fn>m  this 
point  the  coracoid  process  and  the  articulation  may  l)e  reached  by  -work- 
ing up  close  to  the  surface  of  the  bone,  beneath  the  periosteum  (if  the 
disease  is  n<it  maliffoant).  The  inferior  dental  artery  should  l^e  svv.ur^l 
when  divid<>d,  and  the  other  branches  of  the  internal  niaxillar}*  uroid- 
ed.  The  external  camtid  is  left  l>i>hind  the  ramus.  In  the  act  of  dis- 
articulation it  must  be  remembered  that  the  internal  carotid  artery  and 
internal  junior  vein  enter  the  cranium  just  behind  the  va^nal  prcx*et« 
of  the  tiMnporal  bone,  which  forma  tlie  posterior  wall  of  the  articula- 
tion. As  this  process  is  only  about  one  eighth  of  an  inch  thick,  the  wjdis 
of  the  vein  and  artery  are  in  dangerous  proximity  to  the  attachment  of 
the  capsule.  The  anterior  and  0[it«.'r  wall  of  the  ca|tsiile  should  be  lirst 
sepimited,  and  then,  while  strong  outward  traction  is  made  on  thenimus, 
the  inner  wall  of  the  capsule  should  he  divided  as  close  to  the  neck  of 
the  bone  as  pos.sible.  If  ablation  of  the  entire  bone  is  demanded,  this 
operation  is  repeated  (or  the  opposite  side.  It  must  not  be  forgotten  that 
when  the  attachments  of  the  hyoid  muscles  to  the  jaw  are  serered,  the 
action  of  the  remnininff  muscles,  together  with  gmvity,  aid  in  carrying 
the  base  of  the  tongue  backward  upon  the  glottis,  producing  dangerous 
if  not  fatal  asphyxia.  The  precaution  of  passing  a  thread  thitjugh  the 
tip  of  the  tongue  should  not  he  overlooked. 

Jiesectiou  of  the  inferior  dental  nerve  may  l>e  jiiTformed  at  the  ninn- 
tid  fonimen,  or  at  the  commencement  of  the  dental  canal  at  the  angle 
of  the  jaw. 

The  mental  foramen  is  situated  about  half  way  between  the  inferior 
border  of  the  bone  and  the  alveolar  border  or  necks  of  the  teeth.  A 
line  let  fall  peii)endicularly  from  the  interspace  between  the  two  bicuspid 
teeth  of  the  lower  jaw  will  pass  over  the  ojtening.  A  curved  or  crucial 
incision  will  ex^jose  the  nerve  at  this  ])oint. 

The  foramen  of  entrance  of  the  inferior  dental  nerve  is  very  near  the 
cenlerof  the  (|uadrilati'nd  fnrnifil  by  the  anterior  and  jmsreHor  margin.'* 
of  the  ramus,  the  lower  hoHiwtntal  border  of  the  angle,  and  nn  imaginary 
horizontal  line  on  a  level  with  the  lowest  portion  of  the  sigmoid  notch. 

An  incision  about  two  inches  long  and  slightly  cun'ed  is  made  so 
that  its  middle  will  be  about  the  center  of  the  parallelogram  above  de- 
scribed. The  trephine  should  be  applied  over  the  center  of  the  quadri- 
latend.  The  best  indication  of  having  rt^ached  the  nerve  is  the  bleeding 
through  the  tmck  of  the  tivphine  when  it  passes  into  the  cancellous  tis- 
sue of  the  jaw.  This  comes  from  the  wounded  interior  dental  vessels. 
An  elevator  placed  in  the  rnt  will  now  lift  the  button  of  lione,  and  the 
nerve  is  exposed.  The  entire  portion  in  the  limit  of  the  trephine  sliould 
be  excised.  Temporary  relief  is  almost  invaiiably  secured,  although  a 
recurrence  of  pain  is  not  uncommon  after  several  months. 

AnchyloKia.  —  'ifJiut'wM  of  the  jaw  may  be  limitetl  or  entirely  prevented 
by  muscular  rigidity,  cicatricial  contractions,  or  true  anchylosis  at  the 
temporo- maxillary  ariiculation. 

The  area  of  motion  in  partial  anchylosis  may  be  increased  by  forcible 
separation  of  the  lower  from  the  upper  jaw  by  the  appai-atus  shown  in 
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Fig.  37.  This  should  be  reiKrated  at  frequent  intervals,  frradunlly  in- 
creaaing  the  pressure.  In  severe  ca.ses  r  false  joint  may  be  successfully 
estubliHlied  by  section  of  the  bone  anterior  to  the  point  of  llxation,  iisiutl- 
ly  at  or  above  the  angle,  ('ui-e  muHt  be  taken  to  make  fre(|iieut  pas- 
sive motion  in  onler  to  prevent  union  of  the  divided  en<l8. 


ft 


Pio.  SOS.— lodaar,  stntKht  rooL 


Fin.  603.— liK]*or,  luiir-«urvtd  imt 


The  TEKTn. 

Retraction. — Dentjil  forceps  should  bo  of  different  patterns,  the  jaws 

bent  at  various  angles  lo  the  shaft,  and  the  handles  large  enough  to  be 

gnis]>ed  firmly  and  securely  by  the  operator. 

The  gum  immediately  around  the  neck  of  the  tooth  should  l>e  free- 
ly incised  with  a  lancet,  since  if  this  precaution  is  not  taken  it  may 

be  unnecessarily  torn 
away  with  the  tooth. 
The  injection  of  cocaine 
around  the  tooth  will 
render  the  cutting  pain- 
less. The  jaws  of  ihe 
forceps  are  applied  on 
either  side  of  the  neck, 
and  forced  down  to- 
ward the  root  until  they 
grufsp  the  iiKith  firmly 
at  the  margin  of  its 
al veolar  i nsertion.    The 

direction  of  traction  is  determined  by  the  normal  direction  of  the 
,axis  of  the  tooth.  In  extracting  the  incisont  and  canine  teeth,  the  for- 
Ecepe  represented  in  Figs.  503  and  fl<)3  are  applied  as  described  above, 

and,  when  ttrmly  fixed, 
>a  slight  forward  and 
ickward    movement, 

with  limited  rotation, 

will   hMisen  tlie   root, 

while  tniction  should 

at  the  same  time  be 

made  in   a  direction 

upward   and   slightly 

forward   for  the  low- 
er jaw.  and  downward 

for   the    teeth    of    tlie 

upper  row.     For  (he 

bicii.spids  and  mohirs. 

the  instruments  shown 

in  Figs.  r)(»4,  50."),  and 

5(HJ  are  jireferable. 

The  bicuspids  and  molars  may  be  loosened  by  hiteral  motion  or  rock- 


a 


Fia.  GM.— Wnlvmop's  Upper  VictMpUa. 


Fla.  B06.— Wotrutoa'a  lower  tilew|4di. 
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ing.     Tlie  <lipection  of  traction  is  sU^btlj'  inward  for  the  lower  teeth,  an<l 
sli^tly  outward  for  those  of  the  npper  jaw, 

Practiin?  of  a  root  or  shelving  of  the  alveolus  will  occur  at  times 
in  the  moHt  skillful 
hand^s  and  abscess 
and  nf*crosis  m:iy  I'n- 
sue.  Fragnienis  of 
the  teeth  should  be 
gougeil  out  by  iisiii^ 
an  elevator.  Ihi'mor- 
rha^,  usually  insig- 
nificant,  may  at  times 
be  dangerous,  death 
having  occurred  from 
this  cause  in  one  ur 
more  in^^tanres.  Cold 
or  heat,  or  packing  the  cavity  with  a  compress  of  cotton  or  lint,  will 
effect  its  an'est.  In  extreme  cases  the  compress  may  l>e  saturated  with 
Monsel's  solution,  fir  alum,  or  any  astringent,  and  left  in  for  forty-eight 
honrs.  AniB«*thetir.s  may  be  employed  with  great  safety  in  dental  surgery. 
Nitrons  oxide  is  of  every-day  use,  and  ether  is  both  safe  and  effective. 
Chloroform  is  not  to  be  emploj'ed  unless,  after  full  information,  the  pa- 
tient i-elievea  the  operator  of  lUl  responsibility.  When  ether  or  chloro- 
form are  administered,  the  {mtient  should  be  placed  in  the  recumbent, 
posture. 


Pw.  tM.— UuTk*B  lovsr  moJan,  for  Ui*  tvo  HtkA. 


The  Palate. 

Vimla. — On  account  of  ehmgation  or  hypertrophy  of  this  portion  of 
the  soft  palate,  its  excision  is  at  times  required.  It  may  be  accomplished 
by  taking  hold  of  the  tip  with  a  mouse-tooth  forcei>8,  and  with  a  h>ng 
cune<l  scissors  rfraovlug  as  much  as  nspiired,  Couiplele  local  ana'sthe- 
sia  may  l»e  obtained  by  mopping  the  uvula  with  a  f^mall  quantity  of  a 
4-p('r-cent  solution  of  cocaine  hydrochUu-ate  at  inter^'als  of  three  min- 
utes for  fifteen  minutes  before  the  oi>eration. 

Tumors  of  the  palate,  abscess,  necrosis,  and  ulceration  are  not  infre- 
quent, and  demand  the  same  treatment  as  in  other  portions  of  (he  IkhIv. 

C/^t  palate  may  be  contined  to  the  soft  palate  ;  it  may  include  with 
this  a  portion  or  all  of  the  hard  palate  and  alveolus,  or  it  may  be  con- 
fined to  the  hard  jvahite  alone.  It  is  usually  congenital,  sdtliough  it 
may  l>e  a<'<iuired,  as  in  the  perforatitms  which  ensue  as  a  result  of  syphi- 
litic ulceration  and  necrosis. 

The  cleft  in  the  ha/il  x>aliite  is  most  often  single,  the  vomer  being 
attached  to  one  side  of  the  pulate-proceas  of  the  sui>erior  maxilla  (I^^ig. 
460).  Occasitmally  it  is  double,  there  Ixnng  a  iM'utral  piece— the  vomer — 
whi<-li  runs  forw-anl  and  is  attached  to  the  ppe-maxillnry  b<mo  (l-Mg.  4CI). 

Trettlmenl. — When  a  hare-lip  exists  as  a  com])lication  of  cleft  palate, 
the  o])er^tioa  on  the  lip  should  ih-st  be  mode  in  order  to  enable  the  child. 
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to  swallow  suiBclent  nourishineDt,  ami  to  gain  the  additiunal  advantage  of 
>re88tim  of  the  nniti^l  lip,  which  aids  in  ajiprrjKi ma Uou  nf  the  edges  of 
the  cleft  in  the  hard  paliite. 

The  most  suitable  age  for  operating  is  within  the  first  throe  years  of 
life,  if  the  infant  is  safficisntly  etrong  and  well  n<;iuri8hed  to  endure  so 
f(»rmidiLbIe  a  procedure.  One  of  the  most  discouraging  features  of  this 
operation,  if  postponed  until  later,  la  tluitf  owing  to  the  shortening  uiid 
failure  of  development  in  the  palate  musrle.<i,  it  is  ])nuiir-ally  impofwible 
to  ac(]uire  a  natural  articnlation,  even  after  the  fissure  has  been  sucuess- 
fully  rlosed. 

When  the  cleft  is  general— thar  is,  entirely  through  the  soft  and  hard 
[palate— it  is  advisable  to  close  the  soft  jKHtion  firet  and  tinish  the  re- 
mainder in  one  or  more  sittings,  as  may  l>e  found  nect^ssary.  In  ehil- 
dren.  chlotxjfofm  should  lie  used ;  in  adults,  a  siiflici^-nt  degree  of  hw-'al 
auiratheHiu  may  be  obtained  by  the  employment  of  hydrochlorule  of  ro- 
cnine  to  enable  the  operation  to  be  done  with  the  very  valuable  aid  of 
the  patient. 

In  a  case  operated  upon  by  myself,  the  parts  to  be  incised  were 
brushed  over  with  a  4-p4^r-c*'-nt  solution  of  cocaine  at  intervals  of  two  or 
three  minutes  fur  half  an  hour  preceding,  and  nlKJUt  every  five  minntes 
during,  the  oi)eration.  The  anesthesia  was  perfectly  satisfactory,  and 
complete  union  resulted  after  the  first  operation. 

Oprratloii  of  Stapliytorraphy. — The  IL-st  object  in  this  o}>erntion  is 
to  keep  the  mouth  of  the  patient  widely  opened.  For  this  purpose 
GotKl Willie's  gag  is  the  best  of  all  instruments  (Figs.  35  and  30).     The 

tongue  may  be  depressed 

with  a   spatula  if   neces- 

saiy.    If  an  anaesthetic  is 

%■      ^v*^^v  employed,  the  eimdition  of 

\0  %^      -  naivosis  should  not  be  pro- 

fonnd,  for,  if  laryngeal  seu- 
cj^  /^^^^^^  — 9b/^d      sibility  is  completely  Uist, 

\^^f-P:  I^^^^^B  ^Qv'      '>l<">tl  "r  niucus  may  pass 

into  the  larj'^nx  and  trachea 
instead  of  being  swallowed. 
The  pjitient's  head  being 
firmly  held  by  an  assistant, 
the  soft  jsilate  is  seixed 
by  a  monse-to<jth  tixation- 
forceps,  and  wiih  a  bhtnl- 
pointed,  long  narrow  knife 
(Pig.  66)  a  strip,  about  one 
eighth  to  one  sixteenth  of 
an  Inch  wide,  is  removed 

PredbdUOff  *^  nurvin  of  the  obift  id  Um  oiwratioD       .  ..  .  .  .,       r- 

of  iMp^Wmpiir.  tABw  M«ig»igBe.)  from  the  e^lges  of  the  fis- 

sure, in  its  entire  length 
(Fig.  fit)T*.  In  order  to  steady  the  ]>alate,  a  silk  thread  may  l>e  inserted 
on  either  angle,  or  a  second  forceps  applied,  although  this  is  not  always 
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necessary.  The  enriro  margin  of  the  deft  must  bo  carefully  freHhened, 
for  if  any  point  is  left  uncut  union  will  fail.  The  blec^ding  is  next 
arrested  by  small  sponges,  on  staffs  (Fig.  83),  dipped  In  i<:e-water  and 
squeezed  dry. 

In  uniting  the  freshened  edges,  Dr.  GoodwilUe's  hollow  needla  (Fig. 


T\UKhimK\«. 


=— ^ 


pro.  SOS. — GAodirllUc'a  ItoUow  needle  Ibr  Bllk-vonn  (jful  tntiire  in  ttie  cloauir  of  delt  palBtoi 

608)  is  the  best  instrument,  while  the  silkworm  gut  suture  leaves  noth- 
ing to  be  desired  in  this  openition. 

To  the  shaft  adjust  oue  of  the  needles  which,  fnim  its  Bhape^  is  best 
adapted  to  the  ppculi:ir  form  of  the  lissure  t(i  be  closetl,  and  push  one  of 
the  silk-worm  bristles  through  from  the  butt  to  the  point  until  it  projects^ 
and  then  dmw  it  back  one  eighth  of  an  inch  within  the  eye  of  the  needle. 
8eize  the  edge  of  the  flap  with  the  forceps,  and  at  a  point  between  one 
eighth  and  one  fourth  of  an  inoh  from  the  freshened  margin  of  the  fissure 
in.sert  the  needle  from  before  backward,  tbixmgh  the  side  corresponding 
to  the  operator's  right  hand  (left  side  of  the  patient),  and  then  through 
the  opposite  side,  at  a  like  point  fi-om  behind  forward.  In  order  ti> 
facilitate  the  pa-ssage  of  the  needle,  the  flap  must  bo  held  steadily  with 
the  forceps.  As  wmn  as  the  mwdle  Iuls  Iranstixed  the  second  flap  and 
the  eye  is  visible,  the  operator  pushes  on  the  bristle  at  the  butt  of  the 
needle-holder,  causing  the  other  end  to  come  nut  of  the  eye  of  the  needle, 
when  It  is  seized  with  the  forceps  and  drawn  forward.  Holding  this  end 
firmly,  the  needle  is  withdrawn,  leaving  the  suture  in  position.  The  ends 
of  this  are  now  fastened  together  with  a  perforated  shot,  and  held  asido 
until  all  nre  in.sprtod.  The  sutures  should  be  about  one  fourth  of  an  inch 
apart.  AVhen  the  last  one  is  inserted,  the  ojierator  ties  oue  after  another 
from  above  downward.  The  first  knot  is  single,  and  this  is  run  down 
tight  and  repeated  with  two  additional  knots  t<i  securt;  it.  The  ends  are 
then  cut  off,  one  fourth  of  an  inch  from  the  knot.  This  material  ties 
easily,  does  not  slip  or  break,  is  not  absorbable,  and  holds  its  place  until 
removed. 

Afler  Ihe  sutures  are  tied  it  will  be  observed  that  (as  a  result  of  the 
fissure,  the  levator  pahiti  and  palato-pharyng^ms  mii.snies  being  short^-ned) 
there  is  now  mnrked  tension  of  the  .snft  palnte,  which,  if  not  relieved, 
will  pull  upon  the  sutures  and  cause  senaTiifion  of  ihe  ttlges  of  the 
wound.  To  obviate  this,  a  sharp  knife  (Fig.  fi.'j)  is  thrust  Himugh  the 
palate,  about  the  center  of  the  posierinr  margin  of  tlie  horiainful  plate 
of  the  palate-bone  of  that  side,  and  an  incision  made,  in  a  direction 
downward  and  nutward,  to  within  from  one  fouith  to  one  half  of  an 
inch  from  the  free  border  of  tlLO  xi^Iate,  near  the  hamular  process,  as  in 


Fig.  500.  This  incision  divides  the  levator  palati  of  eilher  side.  The 
anterior  and  posterior  pillars  of  the  fauces  should  also  be  snipixnl  with 
diiJl-pointed  soissoi-s.  All  of  these  wounds  close  later  by  gntnnlation. 
It  i»  important  to  keep  the  muscles  of  this  r^on  at  rest  for  a  week  after 
the  operation. 

AVheu  the  clefC  extends  into  the  hard  palate,  as  shown  in  Fig.  MO, 
the  fissure  may  be  clased  by  sliding  the  membrane  lining  the  vault  of  the 
palate. 


Fnk  BOO.— (After  Agiww.) 


Flo.  no, — lit(.-i»ioiu  in  alidlnir  iha  p4riinat«on  for^'lo** 
an  of  th«  bonji  olclt.    (ModiAod  Ooni  Kovni^.t 


The  edges  of  the  fissured  soft  palate  are  freshened,  as  in  the  preceding 
operation.  Along  the  edges  of  the  bony  fissure  an  incision  (a  6,  Fig.  510) 
is  made,  with  a  knife  shaped  like  a  gum-lancet  (Fig.  67t.  and,  by  the  aid 
of  curverl  elevators  (^Fig.  71),  the  membrane  lining  the  bony  pahite  is 
carefully  lifted  with  the  periosteum.  Another  incision  is  now  made  on 
either  aide  of  the  tissnre,  close  to  and  iwrallel  with  the  junction  of  the 
alveolus  with  the  palate  processes,  A  li,  tliniu<;h  which  the  elevator  is 
again  intrnilnced,  uad  the  periosteum  lifted  until  the  wlmle  flap  inctiided 
between  ff  A  and  the  edges  of  the  fissure  a  6  is  detached.  If  severe 
hiemorrhiige  follows  the  incision,  the  wound  should  be  temiwrarily 
packed  with  lint,  or  pressure  with  the  finger  may  arr«st  the  bleeding. 

The  flaps  are  now  ready  for  sliding,  and  the  sutures  aie  introduced 
alon^  the  fre-shenitd  edge.s,  as  in  the  preceding  npenition. 

When  the  cleft  extends  still  farther  forwaixl  through  the  alveolus, 
and  the  fissure  is  wide,  it  will  become  necessary  to  carry  the  palate  pro- 
cesses lowanl  the  metlian  line  by  an  cwt<Hiplastic  opi-nitltm.  In  this 
procedure  no  effort  is  made  at  lifting  the  periosteum,  an<l  it  is  better  to 
attempt  the  approximation  of  only  one  portion  of  the  cleft  at  a  sitting. 
In  order  to  secure  all  the  nutnlion  possible,  the  soft  palate  should  be 
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lirst  united.  The  anterior  or  posterior  portion  of  the  bony  fissure  niay 
be  closetl  at  the  next  operatioa,  as  follows:  Freshen  the  edges  of  the  soft 
parts  along  the  fidtsure.  Drill  two  holes  throngh  the  bony  palnte  of  either 
side,  one  fourth  of  im  inch  distant  fnjm  the  edges  Iaj  be  appi-oxiuiated, 
and  inwirt  two  strong  silver  wires,  as  shown  in  Kig.  6U.  On  either  side, 
close  to  and  parallel  with  the  alveolus,  make  two  incisions  thrfaigh  to 
the  bone,  as  at  ^  B  (Fig.  610),  and  drill  with  an  awl  a  series  of  holes  id 
the  track  of  these  incisions.  A  few  strokes  of 
a  small  chisel  will  now  break  the  palate  pro- 
ct?sses  in  the  line  oF  the  ht>leH,  when,  by  twist- 
ing the  ttii-es,  the  loosened  plates  will  be  ap- 
prijximated  in  the  median  line.  After  union 
has  ooTurriid  in  this  portion  of  the  cleft,  the 
operation  may  be  complete<l  in  the  anterior  por- 
tion, by  drilling  the  palate  and  alveolus,  and 
breaking  this  last  through  from  the  fi-ont  with 
a  chisel,  approximating  llie  sides  as  above. 

Perforations  of  the  palate  are  treated  prac- 
tically in  the  name  way  as  congenitfll  cleft,  by 

freshening  the  edges,  and,  if  necessary,  sliding         Fw.  Mi.-{Aft«r  Afnew.) 
the  periosteum,  as  above  given. 


k\\ 


The  Tongue  and  Buccal  Cavity. 

Wonnds  of  the  tongue  blecii  profusely,  especially  if  the  Inrger  vessels 
along  its  under  surface  are  divided.  The  arrest  of  hwmon'hage  is  easily 
and  safely  accomplished  by  introdncing  the  index-finger  well  back  over 
the  dorsum  to  the  root  of  the  tongue,  and  bringing  the  organ  well  for- 
ward and  forcibly  compressing  it  against  the  symphysis  menti.  The  tip 
of  the  organ  should  l>e  turned  upward,  and  the  forceps  applied  at  the 
bleeding  points.  Tti  the  sulwtance  of  the  tongue  the  vessels  are  also 
reiidily  secut^  in  the  siirae  manner.  Should  any  difficulty  arise,  a  silk 
tliread  may  l)e  carried  around  the  bleeding  vessel  by  means  of  a  curved 
needle,  or  it  may  be  tran.sfixed  with  a  t«auculuui  ami  the  thread  tied 
around  the  hook. 

Olossitis—I/emiglos^itis. —InfiAmmatloTi  of  the  tongue  may  result 
from  the  same  causes  and  as.<4ume  all  the  phases  of  inflammation  common 
to  the  mtit  tissues  in  other  portions  of  the  body.  It  may  l>e  acute  or 
chronic-,  ending  in  ulci>nition  or  hypertniphy.  The  p^oc(^8S  may  bt^in' 
superficially,  as  after  the  ingestion  of  some  irrirating  substance,  or  it 
may  commence  in  the  deeper  portions  of  the  organ  as  a  diflfuse  phleg- 
monous process.  In  some  instances  only  one  lateral  half  of  the  organ 
is  involved. 

7*/'tftf/»ien^.— Inflammation  of  the  tongne  from  any  cause  should  be 
closely  watched,  on  account  of  the  danger  of  asphyxia  from  rapid  en- 
largement of  Ihiw  oi-gan.  In  this  emei-gency  tracheotomy  shnulil  be 
[Kirformed.     If  abscess  forms,  incision  or  ])uucture  is  demanded.    Scariti* 
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cation  may  be  required  in  rapid  enlargeiaient  of  thiH  organ  from  itngorge- 
ment  of  the  vessels. 

Ilypertropky  of  the  tongne  is  both  roogenital  and  acquired.  It  may 
exist  in  Jidiill  life,  although  it  is  in  geneml  a  conditum  of  childhotKl. 
Tlie  enlurgeiucnt  is  due  in  hypertntphy  of  the  lyniphiiti*'  plexuses  of 
tills  organ  and  to  a  jEceneral  hyperplasia  of  the  connective-tissue  elements. 
The  muscular  substance  undergoes  granular  metamorphosis.  The  rauae 
of  this  disease  is  not  understood.  The  organ  may  become  so  large  (hat 
it  protrudes  from  the  mouth,  pushes  the  teeth  out  of  their  normal  po- 
sition, and  interferes  with  degiutitioii  and  n-siiimlifm  lo  such  an  exttmt 
that  its  partial  or  complete  removal  becomes  necessary.  Cystic  tUTnora 
of  the  tongue  may  be  mistaken  for  hypertrophy.  A  diagnosis  may  be 
mode  by  exploration  with  a  gtKMlsized  a«pimtor-nee<lIe. 

In  niild  cases  deligation  of  the  lingual  artery  of  one  or  both  sides 
may  be  done,  and  this  may  be  followed  by  excision  of  a  portion  of  the 
organ.  The  tip  may  l>e  amputated,  or  a  triangular  section  may  be  re- 
moved fnmi  the  central  jwrtion,  the  sides  being  brought  together  by 
sutures. 

Atrophy  is  a  rare  disease,  and  is  due  to  diminution  of  the  blood- 
flnpidy,  or  to  lesions  of  the  trophic  nen*es  of  this  organ. 

Vyftiir  (umoi'x  ot  the  tongue  may  he  caus^nl  by  cUisupc  of  the  outlet 
to  any  portion  of  the  follicular  apparatus  (retention-cysts),  or  less  fre- 
quently by  the  lodgment  in  this  organ  of  a  parasite,  the  ctfsticercus. 

Tlie  tliat/nonis  is  made  positive  by  exploration.  The  tnuil/nent  re- 
quired is  excision  of  the  sac  with  the  scissors,  or  the  less  bloody  oper- 
ation of  (»jieHing  it  with  tile  Paqiielin  cautery,  burning  the  lining 'mem- 
brane thoroughly,  and  ])ncking  the  cavity  with  i<xioformi7x'd  gauze. 
The  precaution  should  be  taken  to  make  the  jutcking  from  one  piece  of 
gjiiize,  and  of  securing  it  by  a  tliread  attached  outside.  In  order  to  pre- 
vent its  accidental  escape  backward. 

Angiomti  of  the  tongue  is  mre,  WTien  present,  the  treatment  is  re- 
moval by  the  ligature,  or  by  injection  with  50-pcr-cent  carbolic-acid 
Bolntion. 

Abscess  ot  the  tongue  should  he  lreute<l  by  uspiraliim,  and  hyiier- 
disiention  of  the  sac  with  l-to-SfHK)  sublimate  solution.  If  this  does  not 
Buooeed,  an  incision  should  he  made  and  drainage  secured, 

Uff^rs  of  the  tongue  appear  as  a  symptom  of  various  conditions. 
They  occur  in  syphilis  with  great  frequency.  They  may  occur  as  a 
result  of  general  catarrh  of  tlie  pharynx  and  mouth,  or  n.s  a  result  of  any 
vioh?nce.  If  an  uIwt  exists  as  an  expression  of  a  dysiMnsia,  the  treat- 
ment must  be  chiefly  const! ttitionat.  The  local  treatment  consists  tn 
clejinliuess  and  the  application  of  nitrate  of  silver,  or  other  stimulating 
reniwlies. 

Tlie  tongne  is  at  times  the  seal  of  popilloma,  lipoma,  fhrcma,  sar- 
coma, and  one  or  two  instances  of  rnchondromu  in  this  i>rgan  are  re- 
ported. Epithelioma  is  not  infrequent,  and  is  the  must  imixjrtnnt  of 
the  ne4>plasms  of  this  organ,  not  only  on  acctiunt  4)f  its  grtrater  frequency, 
but  also  on  account  of  its  grave  character  and  the  necessity  of  arriving 
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at  an  early  diaffnosis  of  the  disease.  The  late  mnnifoslations  of  syphilia 
(nlcei-s,  giiDima^  fissures),  ulcers  of  tnbei-ciilosis,  and  some  9|)ecific  wlcei«, 
and  iiapUloma,  may  he  mistaken  for  this  neoplasm. 

If  a  patient  hsis  a  syjfhilitii:  history,  ^iimma  or  specitic  ulcer  will 
naturally  be  suspected.  If  large  tloHes  of  ]Hita»H3uin  liKlide  l>e  adminis- 
tered for  two  or  three  weeks,  the  specifii'  ulcer  will  res]>ond  to  this  rnm- 
edy.  If  no  impresaiun  in  made  upon  it,  it  should  be  treated  as  ma- 
lignant'. As  reKHrds  all  ntht>r  sus]>!cinuH  rothh  of  tliis  or;^n,  it  will  be 
the  wiser  practice  to  ti-ejit  them  also  as  ni:il!>jii«nt  gmwths,  for  it  is  a 
weU-i-ecognized  fact  that  i>apUlomatous,  tubeivulous,  and  simple  nlcers 
of  the  tongue  (as  elsewhere),  chronic  in  character,  an?  capable  of  trans- 
formation into  epithelioma.  If  these  soivs  are  remo\"ed  early  in  their 
hi-story,  no  mutilation  is  mpiinnl,  the  o{>eratiou  is  witliout  dau^r,  imly 
a  small  portion  of  the  orjjan  netnl  lie  sarriliced.  and  the  fmius  of  dis- 
ease is  n^moi'ed  before  its  malignant  nature  is  derlRrnd  or  metastasis 
ocrnrs.  If  an  epitheltoraatous  ulcer  exists,  its  chancier  may  be  dsier- 
mim«l  by  micrascopicid  examimition,  na  given  by  Butlin.*  If  the  s<'rap- 
ing  from  a  tulwrcnlons,  syphilitic,  or  simple  ulcer  is  placed  in  a  drop  of 
water  on  a  slide,  pus-  and  blood- corpuscles,  particles  of  food,  bacteria, 
and  a  few  noi*mal  or  almost  normal  epithelial  cells,  are  observed.  If 
the  scraping  from  an  epitheliomatous  ulcer  l>e  examined,  in  addition  to 
the  above  will  be  seen  a  great  nunilHT  of  abnormal  epithelia,  varying  in 
size  jmd  Hha|>e.  scmii^  flatten(«l  whales,  others  rftuod  or  oval.  olheiM  elon- 
gated, with  candato  prolongations.  The  cells  are  generally  gmniilnr,  and 
posse'^s  from  two  to  three  or  more  nuclei,  much  hirg^r  than  the  normal 
nuclei  of  these  cells.  In  some  instances  the  *'swaUow's-nost"  arrange- 
ment may  be  observed. 

If  no  ulrer  is  present,  a  section  for  microscopical  examination  may  be 
removed  from  the  indurated  muss. 

Operation. — The  method  of  procedure  mnst  be  determined  by  the 
extent  of  the  organ  to  be  removed.  If  the  iiidiinitlon  is  conlined  t<i  the 
tip,  and  does  not  i>xt(>nd  more  than  one  inch  biOiind  this  point,  tlm  line 
of  section  should  l»e  at  or  near  the  center  of  the  tongue.  It  should  al- 
ways be  well  away  from  the  disease.  An  iuch  from  the  nearest  indura- 
tion will  be  safer  than  to  allow  the  line  of  section  to  approach  the  nec^- 
jilasm  in  order  to  save  more  of  the  tongue.  When  the  lateral  aspect  of 
the  anterior  half  is  involve*!,  the  line  of  section  iwnvi  not  pass  at  right 
angles  to  the  axi.s  of  the  organ,  but  may  cuiTe  around  parallel  with  the 
limit  of  induraiion  nt  a  sufllrient  distance  from  it.  In  this  way  the  an- 
terior jMirlioa  of  the  opposite  Imlf  may  be,  in  ]>art,  preserved.  If  the 
floor  of  the  mouth  is  inlilirated,  it  should  l>e  dissected  from  its  attach- 
ments to  the  jaw,  and  the  diseased  pait-  removed  with  the  tongue.  If 
the  disease  extends  to  the  mi<ldle  of  the  tongue,  and  InvoWes  its  entire 
wi^ltli,  the  orgiin  should  be  i^moved  at  its  base,  and  the  fimir  of  iho 
mouth  thoroughly  cleareil  of  all  susiticious  tissue.  The  lymphalirs  in 
the  middle  line  Inflow  the  symphysis  menti,  in  the  submuxillary  re^un 


*  "  l>i«MU«ii  i>f  tti«  Tua^«,"  L«ft  Brolbvrs  &  Co.,  PliilaJuliilila,  188fi. 
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and  di>vni  the  neck,  should  be  examined  and  removed  If  metastasis  has 
occurred. 

When  the  floor  of  the  mouth,  tngpthcr  with  Iho  iinti'rior  two  thirds 
of  the  organ,  are  involved,  and  metaNtnsis  is  evident  in  the  deuiMT  lym- 
phati(!s,  the  propriely  of  BtirgicAl  interfereuce  is  questionable.  A  cure 
is  not  prohahle,  nnd  the  opemtion  fcirmidiihle  and  <hingerotis.  The  re- 
moval of  the  ulceratinp  portion  may  be  done  ns  a  palliutivo  measure. 

Without  regard  to  the  manner  in  which  the  rijHrntion  is  to  Iw  jut- 
formed,  the  ether  should  be  administered  at  first  through  the  mouth, 
and,  after  the  narcosis  is  conijilete,  when  it  becomes  neoesstiry  to  work 
within  this  ravily,  the  anaistliesia  should  l>e  rarefuliy  coutinued  by  the 
rectnm.  It  is  essential  for  the  teeth  to  bo  held  widely  sepaniteti  by  the 
gag  (Fig.  3(J),  and  the  lips  held  out  of  the  way  l>y  fljit,  Idiinc  rt'tmctors. 

In  mild  ruses,  where  the  dis<'a.se  Ls  .situnted  near  the  lij)  of  tin*  orgtiii, 
nnd  where  the  tloor  of  the  mouth  is  not  involved,  the  operation  may  lie 
done  with  the  gal vano- cautery  loop,  t\s  follows ;  The  tongue  should  be 
drawn  well  out  of  the  mouth  uud  trauslixed  from  its  under  surface  with 
a  str<mg  needle  (lumed  with  a  heavy  silk  thread)  at  a  jwint  in  the 
healthy  tissue  where  the  section  is  to  be  made.  One  end  oC  the  wini  of 
a  galvano-caulery  battery  is  fastened  to  the  thread,  drau-n  through  the 
tongue,  attached  to  the  ^raseur  apparatus,  and  the  loop  tightened  so 
t\H  to  gnisp  the  organ  in  the  direction  it  is  desired  to  make  the  si>etion. 
When  it  is  not  divided  entirely  across,  the  an tero- posterior  section  is 
first  made.  The  wire  Is  now  slowly  heated  tn  a  red  color,  and  the  loop 
is  very  slowly  lightened  and  dniwu  through  the  organ.  If  it  is  made  to 
cut  through  quickly,  the  vessels  may  not  be  occluded.  The  transverse 
section  is  next  made  in  the  same  way,  and,  if  any  nltachmeuts  to  the 
floor  of  the  mtmth  remain,  these  may  also  be  divided  by  throwing  the 
loop  untund  them. 

If  the  cautery  battery  is  not  at  band,  the  Paquelin  thermocautery 
may  be  employed. 

If  neither  of  these  more  modern  instnimenis  are  to  he  had.  the  ^!crfl- 
sRiir  will  sullice.  It  is  not  only  efficient,  but  is  less  apt  to  get  out  of 
order  than  the  other  appanUus.  When  the  lingual  arteries  have  not 
been  tied,  hfemurrhuge  is  apt  to  occur  aft«?r  sei-tinn  wirh  either  of  these 
iusirumeiitH.  It  ntay  be  iUTeated,  and.  controlled  as  directed  in  wounds 
of  this  organ. 

When  a  more  extensive  operation  ia  required,  the  following  method 
will  be  advisable  : 

A  careful  examiualiou  of  the  lymphatic  gluud-s  of  the  submaxillary 
and  cunical  n^ons  .shouhl  l>e  miide,  and  if  any  induration  is  discovered 
they  should  be  ri'moved  as  the  Jlrsc  step  in  the  opi^rarion.  If  the  dis- 
ease has  existed  for  several  months,  in  all  pntlmbllity  metasta.sls  has 
occurred,  even  when  the  enlargement  of  the  glands  can  not  be  detected 
by  palpation.  This  o<mdition  is  esi)ecially  nvt  to  exist  in  the  glands  cor- 
Tesponding  to  that  side  of  the  tongae  upon  which  the  disease  originated. 
It  is,  therefore,  a  wise  precaution  to  tie  the  Ungual  artery  of  that  side, 
since  this  nut  only  leosens  the  danger  of  hfemurrhage  in  the  removal  of 
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the  tongue,  but  exposes  the  glnmls  of  the  submaxillary  and  appor  cer- 
vical triaiigleH,  and  fai^ilittileH  their  removal  if  involved.  The  operation 
of  tyinff  this  art^'ry  liaa  l»otm  given  nn  pii^  240.  It  ran  n^ailily  bw  seoured 
<»pp<)siro  the  central  tendon  of  tlie  digastrie  mii.wle,  at  which  [wint  it 
is  almost  always  sitiiateJ  half  way  l>etween  the  insertion  of  this  tendon 
and  the  hypoglossal  nerve,  which  is  from  a  quarter  to  a  half  inch  above. 
In  two  instances  1  have  divided  (he  iHisterior  belly  of  this  muscle  in  order 
to  expose  the  vessel  thon^nghly.  When  this  is  aceomplished,  the  wound 
should  be  irrigated  nith  subliniat«  (1  to  SOOO),  a  drainage-tube  iDserted, 
and  the  sutures  applied. 

The  ether  should  at  this  stage  of  the  operation  be  transferred  to  the 
rectum,  the  gag  inserted,  and  the  lips  retracted. 

It  is  important,  in  dissecting  out  the  floor  of  the  mouth  and  the  tongue, 
to  be  able  to  control  all  hiemorrhage  and  at  the  same  time  ixt  fix  the  tougue. 
This  may  bt*  accomplished  In  a  most  satisfactory  manner,  and  may  be 
considered  as  the  second  step  in  this  operation.  An  incision  about  an 
inch  long  is  made  in  the  median  line,  commencing  at  the  hyoid  t>one 
and  extending  towartl  the  8ym])liysis.  By  this  Incision  the  inregiiment 
and  deep  fascia  arc  divided.  A  long  steel  needle,  with  the  eye  at  the 
point  (Peaslee's  instrument  will  suffice),  armed  with  a  strong  silk  thread, 
is  introduced  thraugli  the  wound,  and,  while  the  tongue  is  drawn  well 
forward,  the  point  of  the  needle  is  pushed  along  the  inner  surface  of 
the  lower  jaw  Into  the  mouth  by  the  side  of  the  Itmgue  at  its  base. 
One  end  of  the  thread  is  ptdled  out  tltrmigh  the  mouth,  the  needle 
withdrawn,  nnd  the  end  of  the  thread  projecting  from  the  month  is 
again  carrie<l  through  the  eye  of  the  needle.  This  is  now  introduced  by 
the  side  of  the  base  of  the  tongue  exactly  opposite  the  point  at  which 
it  entered,  and  is  brought  out  at  the  wound  below  the  chin.  A  .strong 
wire  is  fa-stened  to  (me  end  of  the  thread  and  is  jmlle^i  into  the  mouth 
and  around  the  base  of  the  tongue  by  withdrawing  the  silk.  The  wii^ 
should  now  he  fastened  to  an  ^craseiir  and  tightened  just  enough  to  con- 
trol the  bleeding.  In  this  manner  all  the  vessels  going  to  the  t'UO^ue 
and  the  floor  of  the  moutii  nrci  siimiunded  and  ocmtrolled. 

The  third  stage  of  the  prr>cedure  is  the  removal  of  the  tongue  and 
the  tissues  which  form  the  floor  of  the  mouth.  In  doing  this  the  Paque- 
lin  cautery-knife  will  be  found  exceedingly  useful.  If  it  is  not  ut  hand, 
the  scissors  or  knife  may  be  used.  A  strong  silk  thread  shouhl  be 
pissed  through  the  sound  tissues  of  the  ttmgue  near  the  end  and 
intrusted  to  an  as.si8l:ant.  It  is  to  be  used  in  lifting  the  organ  as  the 
dissection  proceeds.  The  attachment  along  the  lower  jaw  should  first 
bo  divide<l  and  the  tissues  dissected  up  until  the  tongue  can  be  lifted 
freely  to  a  point  at  least  one  inch  Iwhind  the  indumtion.  The  6craseur- 
loop  shotdd  now  be  placed  around  the  organ  and  the  division  made  at 
the  desired  point.  If  at  this  time  the  wire  loop  which  is  around  the  ba»e 
of  the  tongue  is  fairly  tight,  no  bleeding  will  occur  after  the  :mi]mtatton. 
If  gracluatly  |(K>si*n<Hl,  the  ble(>ding  [lointa  on  the  stump  can  tie  n>adily 
seized  with  the  long-nosed  narrow  forcfps  and  tied  with  silk  ligatures. 
In  the  after-treatment  no  dressing  is  appUe<i  to  the  wound  in  the  mouth 
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I  am  not  aware  tbat  this  methud  of  routrolUag  hiemorrhage  in  this  oper- 
ation has  been  jferformed.  by  any  other  Hurgeon. 

AVhen  the  inforior  mnxilla  is  involved,  it  should  be  exsected  beyond 
the  limit  of  the  diseose. 

Iff  for  any  reaaon,  more  space  is  retiiiired  in  the  ubintion  of  this 
organ  than  can  be  obtained  through  the  nittimil  orifice,  one  of  the  foU 

lowing  procedures  may  b« 
adopted : 

1.  OanCx  mcisianthnnifih 
the  cheek,  from  the  angle  of 
the  month  in  the  direction  of 
the  lobe  of  the  ear  as  fiir  as 
required  (Pig,  61^,  a).  This 
incision  gives  a  fnll  view 
of  the  lateral  aspect  of  the 
tongue,  and  may  be  made 
upuH  botli  sides  when  (he 
disease  is  bilateral  and  ex- 
tends beyond  the  middle  of 
the  organ.  The  edges  of  the 
wound  are  afterword  brought 
together  by  liare-Iip  pins  or 
silk  sutures. 

2,  Billroth    employs    a 
fio.  »i».-aun)»h'»  Incidew.  (Aftflr  BuiUo.)              curved  incision  made  imral- 

lel  Willi  the  arrh  of  the  infe- 
rior maxilla  below  the  symphysis  (Fig.  612),  dividing  all  the  tissues  on 
this  line  until  the  floor  of  the  mouth  is  opened. 

U.  Kocher  has  lately  devised  an  operation  the  incision  in  which  is 
shown  by  the  line  hdea  (Fig.  513).  A  preliminary  tracheotomy  is  dune* 
and  the  pharynx  stuffed  with  a 
cnrbolized  sponge  to  which  a  string 
is  attached.  The  excision  extends 
along  the  anterior  border  of  the 
fiterno-maslnid  muscle,  from  the 
level  of  the  lobule  of  the  ear  to 
the  level  of  the  hyoid  bone,  along 
this  bone  to  near  the  median  line, 
and  (hence  to  the  symphysis  nienti. 
The  skin  iind  platyama  are  turned 
up  on  the  jnw.  the  lingual  and  fa- 
cial arteiies  and  veins  are  tie<l  as 
they  are  encountered,  all  enlai^ed 
glands  are  extirpated,  the  muscles 
and  floor  of  the  mouth  separate*! 
along  the  attachments  to  the  lower 
jaw  to  any  required  extent.  If 
the  entire  tongue  is  to  bo  removed, 
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the  opposite  lingual  Ih  alnri  tiad.  Through  this  opening  the  toogoe  is  drawn 
(Jilt,  dlswrtofl  from  its  anterior  and  lateral  jittarliments,  HiirronndtHl  with 
the  oaul4?ry-Iuop  and  divided,  or  cut  off  with  the  fecraseur  orscissfirs. 

In  llie  after-treatment  the  trachea-tulMi  is  left  In  pkoe,  and  the  phar- 
ynx, nidDth,  and  wound  tilled  witli  spon^^os  dipped  in  n  5-)>er-renl  mr- 
IxtJir-nHd  solution,  the  excess  of  the  acid  being  washed  off  with  wnter 
U?fore  the  spon^res  are  applied.  The  wound  is  dressed  twice  a  day,  and 
liqtdd  noari^htnent  j^iven  at  each  change  of  the  dresi^ing. 

The  oi)eration  of  Kocher  in  objectionable  on  ac<:ount  of  the  extent  of  the 
disaaclion,  the  danger  of  Hiibmittinp  such  a  hirge  wound  to  ttie  jiroluiliil- 
ity  of  neptic  infection  from  the  month,  and  the  complication  of  tracheot- 
omy. The  free  inspection  of  the  tissues  of  the  neck  which  it  permits,  and 
the  comraiind  of  the  ba^e  of  the  tonjjne  which  it  allows,  are  in  iis  favor. 

The  operations  in  which  the  orgnn  Ls  removed  throngh  the  mouth  are 
simi>lt:T,  and  reqiiiiv  much  less  lime  in  execution.  If  the  author's  method 
of  contntlling  hienn-rihage  is  adopted,  the  pn>ci;ilure  is  practically  Mood- 
iest, and  a  preliminary  tracheotomy  is  unnecessary.  The  conditions 
which  call  for  thw  operations  of  Gant,  Billroth,  or  Kocher  rarely  exist. 

The  after-treatment  C4}ii.sislti  in  rinsing  the  mouth  at  frequent  inter- 
vals with  a  warm  solntion  of  permanganate  of  potassa  (gr.  ss.  to  3J), 
an((dynes  to  relieve  pain,  and  generous  li(|uid  diet. 

Jia/iuh. —This  name  is  ajiplied  to  certain  tumors,  cystic  in  character, 
which  are  situated  immediately  beneath  the  anterior  and  latoml  portions 
of  the  tongue.  Kanula  is  usually  acquired,  although  it  may  bo  congeni- 
tal. The  tumor  is  ulmo.st  always  single ;  occasionally  there  is  one  on 
either  side  of  the  organ.  Commencing  as  a  result  of  obstruction  to  the 
outlet  of  one  of  the  subdivisions  of  the  sublingual  gland  (randy  as  a 
r^sidt  of  occlusion  to  one  of  the  torminal  ducts),  it  may  grow,  when  left 
undi.sturberl,  to  great  size,  crowding  the  tongue  out  of  its  ^wsition,  ilsing 
alidve  the  level  of  the  teeth,  and  protruding  through  the  muscles  of  the 
chin  until  it  appears  beneath  the  skin  above  the  hyoid  bone. 

The  only  method  of  treatment  is  to  evacuate  the  contents  and  <rau!te 
an  obliteration  of  the  sac  by  intlamroatory  axllnwion.  The  Paquelin  cau- 
tery is  the  beat  in.strnment  to  employ  in  their  removal.  Etherize  the 
patient,  introduce  the  gag,  lift  the  tongue  upward  with  the  fortviw, 
protect  the  lips  and  teeth  by  menus  of  llat  r*?tmclors,  seize  the  wall  of 
the  cyst  with  a  niouse-t^ioth  forceps,  and  with  the  platlnuiu-knife  at  a 
red  heat  dissect  away  the  anterior  wall.  After  the  Hui<l  escajws,  dilate 
the  cavity,  and  make  a  thomugh  digital  exploration  of  the  sac.  Ttie 
cautery-knife  should  now  Iw  carried  slowly  back  to  the  deejM-st  portions, 
m^aring  uM  Hide.s  of  the  cyst-wall.  The  wound  should  lie  well  jKirked 
with  a  single  piece  of  iodoformized  gauze.  The  nfler-ireatment  ronsists 
in  changing  the  packing  every  twenty-four  to  forty-eight  hours,  and  at 
each  dre.-wing  irrig-ating  the  cavity  with  l-t4)-2<>CK^  sul)limate  s^dullon. 

If  the  Paqnelin  thermo-cautery  is  not  convenient,  seize  the  cyst-wall 
with  tile  fiu-ceiMJ  and  dissect  it  out  with  carved,  blunt  scissors.  Pack  the 
wound  finnly  with  iodoformiised  gauze,  as  above.  UsemoiThage  may  be 
cuulruUud  us  directed  in  wounds  of  the  tongue. 
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In  a  mnnln  of  Hmiill  size,  ciK-aino  mny  be  injected,  the  anterior  wall 
cut  away  witii  the  scissors,  ami  a  |>ellet  of  cotton  moistened  with  pure 
carlwlic  acid  l*'ff  in  the  cavity  to  destroy  the  lining  membrane.  With 
the  first  dressing  a  tuft  of  gatize  »h<iuld  Iw  packtKl  in,  and  this  should 
be  renewed  on  alternate  days  until  tlie  wound  closes. 

Tymffue-Tie, — \Vlien  the  fiicnum  extends  an  unusual  distance  toward 
the  tip  of  the  tongue,  or  is  s<j  narrow  that  it  cheeks  the  free  movements 
of  thi.s  organ,  it  should  be  divided  iu  llie  following  manner :  Seixe  the  lip 
of  the  tongiie  with  a  dry  t*>w(;l,  carry  it  upward  so  as  to  put  the  bridle 
on  the  stretch,  and,  with  a  cun-ed  scissors,  divide  the  fra>nuni  from  one 
eighth  to  one  quarter  of  an  inch  nearer  to  the  Hoor  of  the  mouth  than  to 
the  surface  of  the  tongue.  This  precaution  is  necessary  to  avoid  wound- 
ing the  mnine  vfssels.     The  gug  may  Im?  used  if  required. 

A  congenital  defect,  very  rarely  observed,  is  the  adhesion  of  the 
tongaie  to  the  tloor  of  the  mouth.  The  mlhesions  should  be  broken  up 
Bt  birth,  and  the  n|»pnitinn  repnnted  daily  until  fre^'  mobUity  is  s^-un-d. 

Equally  rai-e  is  the  bitid  or  snake-tongue,  which  results  from  arrest  of 
development  or  failure  of  union  of  the  two  halves  from  which  this  oi^n 
is  formed.  The  edges  should  l>e  pared,  and  the  two  halves  united  in  th« 
median  line  by  sutures. 

ThnxilF.—Aeiiie  tonxHlitts  is  of  very  frequent  occurrence,  cnnsing, 
in  a  varying  degree,  p:nn,  difficulty  of  deglutition,  and  interference  with 
phonation,  deglutitloa,  ami  respiration. 

The  pathology  of  this  affection  consists  in  dilatation  of  the  blood- 
and  lympli -vessels,  emtgratitm  of  leucocytes,  and  proliferation  of  the 
connecitive  ti-ssuennd  other  cell-elements  of  the  tonsil.  The  gland  rapidly 
enhirges,  producing  great  tension  of  the  pillars  of  the  fauces,  and  projects 
towai-d  the  median  line,  at  times  tllliug  the  pharynx  and  crowding  the 
velum  npwai-d  and  Itackward. 

Acute  tcmsillitis  may  end  in  resolution,  the  gland  rapidly  diminishing 
to  its  normal  size,  or  in  ulceration  or  suppuration  (abscess),  or  the  acute 
process  may  subside  Into  a  chronic  form  of  inflammation,  which  induces 
permanent  hypertrophy  of  the  organ. 

The  loosil  Ireatment  of  acute  tonsillitis  consists  in  the  application  of 
hot  water  iw  a  gargle,  and  scarification  of  these  organs  when  the  tension 
issutlicient  co  produce  great  puin.  The  intermd  adDiinistnitiun  of  aco- 
nite tincture  and  quinine  is  highly  recommended. 

Abscess  of  the  tonsil  should  be  opened  as  soon  as  its  pi^esence  is  de- 
tected. The  discharge  of  pus  always  brings  great  relief.  If  the  symp- 
toms lead  to  the  suspicion  of  pus,  exploration  with  the  hypodermic  aspi- 
rator-needle should  be  made  to  determine  the  diagnosis.  The  intenial 
carotid  artery  and  jugular  vein  are  well  Imck  from  the  tonsil,  on  a  level 
with  the  jiosterior  wall  of  the  pharynx. 

The  object  in  ojwrating  early  is  to  prevent  oxlema  of  the  glottis, 
which  may  occur  when  the  abscess  is  large  or  situated  iwhind  the  bixly 
of  the  tonsil.  A  more  remote  danger  is  rupture  of  the  abscess  dniong 
sleep,  and  escape  of  the  contents  into  the  larynx. 

Chronic  hypertrophy  of  the  tonsils  should  be  treated  by  partial  ex- 
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ciflion,  repeated  as  often  as  may  Iw  deemtMl  nprt'ssary.  The  presence  nf 
these  enJarja'd  organs  forres  the  patient  tn  breathe  tlimugh  the  month, 
a  hal>it  which  ofli'H  indurcH  a  catarrhal  condition  of  the  mucous  mem- 
brane lining  the  respiratory  tract.  The  follicles  of  the  tonsil  dJschai^ 
a  dirty,  cheesy  secretion,  which  at  times  becomes  retained  in  the  glund 
and  undergoes  calcitication.  Calculi  one  fourth  of  an  inch  in  diameter 
have  been  removed  from  this  organ. 

7hnJtii.loto//if/.—E.xcinion  of  tlie  tonsils  is  an  operation  practically  free 
from  danger.     In  children  who  can  not  control  themselves,  chloroform 
shoold  be  used,  tlie  gag  in- 
troduced, and  the  tongue 
depressed  by  an  assistant. 
The    operator  seizes    llie 
exposed   portion    of   the 
ot:gau  with  a  l<mg  mouse- 
tooth  forceps  or  a  tonaculnm,  pulls  it  slightly  toward 
the  median  line,  and  with  u  long-handled  pair  of  scis- 
sors, curved  on  the  flat,  clips  off  fmm  one  third  to  one 
half  the  tonsil.    A  sponge,  fixed  in  a  holder,  dipped  in 
ice-water  and  pressed  on  to  the  bleeding  surface,  will 
arrest  the  haemorrhage. 

In  adults  local  onwsthesia  may  be  insunnl  by  cocaine 
hydrmdilorate,  and  the  operation  performed  as  above,  with  much  greater 
facility,  since  the  intelligent  co-operation  of  the  patient  is  of  great  value, 
li  the  long  scissors  can  not  be  had,  a  long,  cur\-ed,  probe-pointed  bifi- 
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toury  may  be  used  instead.  The  tonsil  is  lift- 
ed from  its  bed  by  a  tenaculum,  and  the  knife 
carried  through  as  a!>ove. 

Various  toiisillo tomes  have  l)een  intro- 
duced, and  for  some  cases  are  very  useful,  but 
for  simplicity  and  general  application  the  in- 
struments above  selecte*!  will  answer  all  i)ur- 
pcses.  Among  the  best  of  the  tonsillotomes 
is  that  of  Mackenzie  (Pig.  614),  and  Tiemann's  instrament  (Pig,  615). 

The  tonsil  is  also  occasionally  the  seat  of  malignant  neoplasms,  op 
nfin^oma  and  carcinonui,  while  cystic  tumors,  fibroma^  and  lymphoma  are 
among  the  benign  new  formations  which  attack  this  gland.  They  re- 
quire eai'ly  and  thorough  excision  in  all  cases. 


CHAPTER  XV. 


THE  XKCK. 


WoUTtds. — "Wonnds  of  the  neck  may  prove  rapidly  fatal  from  hemor- 
rhage inducing  syncojie ;  from  hiemorrh«ge  into  the  trachea,  causing  fatal 
asphyxia ;  from  the  entrance  of  aii-  into  the  veins ;  or  from  injury  to  the 
cord,  at  or  near  the  medulla.  I>eath  from  sepsis  may  occur  as  a  more 
or  less  remote  swjuence  of  a  wound  in  this  region. 

TVenlmenl, — The  immediate  indications  are  t(»  arrest  hi^mnrrliage  at 
once,  and  prevent  asphyxia,  either  by  obstruction  nf  the  tnirhi-a  or  the 
admission  nf  air  into  the  veins.  Ha-mrtiThage  should  be  controlled  by 
pressure  directly  in  the  wound,  until  the  injured  vessels  can  l>e  secured 
by  the  ligature.  The  entnmoe  of  air  into  the  veins  must  be  carefully 
prevented,  by  constant  pressure  on  the  cardiac  side  of  the  lesion,  until 
the  forceps  have  been  successfully  applied  at  the  bleeding  point. 

When  the  wound  is  t'ncised  or  lacerated^  and  is  above  the  hyoid  bone 
and  lias  severed  the  hyoid  muscles,  in  addition  to  the  prevention  of 
hflemorrhage  into  tlip  larjnx  the  tongne  must  be  drawn  forward,  for 
when  these  muscles  are  divided  it  falls  back  upon  the  glottis,  and  may 
occlude  the  larynx.  If  the  trachea  is  opened,  the  edges  of  the  wound 
should  be  held  apart  with  tenacnlo,  the  head  dropped  over  the  end  of  a 
table  (Fig.  44),  any  clots  removed,  and  artificial  respiraiitm  practiced  by 
Sylvester's  method  (page  31).  In  the  chwure  of  all  wounds  of  the  neck 
the  antiseptic  precautions  should  bo  taken,  and  drainage  secured.  When 
tiie  piieumogastric,  fay]K)glo8sal,  or  other  ini{iortaut  nerves  have  l>eea 
divided,  the  ends  should  l>e  bnmght  together  by  a  delicate  silk  suture. 
It  is  also  advisable  t(»  unite  the  ends  of  divided  muscles  by  sutures. 
An  incised  wound  of  the  oesophagus  should  be  closed  immediately. 
Lacerated  wonnds  of  this  tube  should  be  allowed  to  close  by  granulation. 
Difficulty  in  deglutition  follows  severe  wounds  of  the  thrriai,  not  infre- 
queutl}'  uecessitatiug  the  inLntduclicm  of  liquid  food  through  the  (eso- 
phageal tube,  or  feeding  by  the  rectum. 

Pnnrturfd  wounds  of  the  neck  should  be  dressed  nntiseptically,  and 
compression  em])loyed  to  arrest  hiemurrhnge.  If  this  does  not  succeed, 
the  ligature  should  be  applied. 

Ounshol  wonnds  should  be  treated  in  practically  the  snme  manner. 
Missiles  uf  small  calliper  deeply  lodged  should  be  left  alone,  since  they 
usually  become  encapsuled  and  remain  harmless.  When  superficial  and 
readily  delected,  they  should  he  extracted  by  the  forceps.  In  the  effort 
tu  locate  a  bullet  it  is  always  important  to  place  the  parts  in  about  the 
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same  position  as  at  the  time  when  the  missile  penetrated.  If  this  Is  not 
done,  the  muscles  and  fascia  become  displaced,  and  the  track  of  the 
wound  ohatnicted.  Unnshot  wounds  traversing  the  outer  lateral  and 
superficial  iwsterior  regions  uf  the  neck  are  not.  ns  a  rule,  dangerous.  If 
the  vertebral  column  is  involved,  the  prognosis  becomes  grave.  A  mis- 
sile travi'raing  the  tissues  of  the  neck  laterally,  and  in  fixmt  of  the  v*;r- 
tebral  column,  is  apt  to  inflict  fatal  injnry. 

Abacens. — Abscess  of  the  neck  occurs  most  frequently  in  children,  and 
may  follow  an  injuiy,  or  resnlt  from  an  idiopathic  inflammation  of  the 
tissues  of  this  region.  It  occurs  very  frequently  as  a  result  of  adenitis* 
or  periadenitis,  timmllitis,  and  in  caries  of  tlie  upper  cervical  rertebnc, 
or  Ijase  of  the  skull  (retropharyngeal  abscess).  It  may  also  follow  the 
lodgment  of  a  foreign  body  in  the  cesophagus.  Collections  of  pus  in  the 
Ui)per  cervical  regions,  and  in  tbe  suj>eriicial  portions  of  the  n)ot  of  the 
neck,  tend  to  become  cncapsulcd,  or  maj'  op<'n  ultimately  through  the 
integument.  Retro- pharyngeal  abscess,  if  left  alone,  not  infrequently 
travels  downward  along  the  deep  fascia  of  the  neck,  and  may  open  into 
the  mediastiuum. 

ThiidiaffHoifis  of  ab.scess  in  the  ueck,  from  the  various  tumors  which  are 
found  in  this  region,  depends  upon  the  febrile  movement  present  in  ab- 
scess, the  acute  and  persistent  character  of  the  pain,  and  flactuation.  The 
value  of  exploration,  with  an  aspirator- needle  large  enough  to  carry  pus, 
should  not  l>e  toHt  sight  of  In  the  effort  to  arrive  at  a  positive  diugnoHis. 

The  treatment  is  evacuation,  either  by  the  method  of  aspirntion  and 
hjTwr-distention  already  given,  or  by  puncture  or  incision,  and  free  dmin- 
age.  When  the  abscess  is  situated  in  a  portion  of  the  neck  rich  in  ves- 
sels, it  should  be  opened  by  cutting  carefully  down  upon  it,  so  that  any 
hjeniorrliage  encountered  may  be  immediately  and  readily  contniUfd.  If 
a  i)unr.ture  is  detomiinetl  upon,  tho  knife  slinuld  be  inti-oduced  in  the  part 
farthest  from  the  vessels,  and  along  the  aspirator-  or  exploring-needle  as  a 
guide.  As  soon  as  the  sac  is  entered  by  the  instrument  it  is  wiilidrawn 
and  a  dull-pointtrd  dressing- forceps,  tightly  closed,  is  carried  into  the  ab- 
scess, when,  by  forcible  sei>aration  of  the  jaws,  the  puncture  is  enlarged. 

The  finger  may  now  be  introduced,  or,  if  this  can  not  be  done,  the 
forceps  will  indicate  the  siae  and  most  dependent  portion  of  the  sac.  If 
the  first  o])ening  has  not  been  made  at  the  lowest  part  of  (he  abscess,  or 
is  not  so  8ituat<Hl  that  thorough  drainage  Is  secured,  it  should  be  enlai-gnd 
so  as  to  extend  this  far,  or  a  counter-opening  made  b}'  boring  through 
with  the  forceps  until  the  skin  is  distended  over  the  point  of  the  instru- 
ment, when  it  can  be  safely  incised.  Drainage  should  be  maintained, 
and  the  cavity  irrigated  with  l-to-3000  sublimate  solution. 

Tlie  diagnosis  of  retn>-pharyngeal  abscess  depends  uiwm  the  follow- 
ing symptoms :  Pain,  a  feeling  of  soreness  and  stilTness  in  the  neck, 
swelling,  with  protrusion  of  the  posterior  wall  of  the  pharynx  if  the  dis- 
ease is  high  up,  interference  with  deglutition  and  respiration.  In  the 
earlier  stages  ail  of  these  symptoms  will  not  be  present,  but  as  soon  aa 
this  dangerous  condition  is  suspected  an  effort  shoidd  be  made  to  locate 
the  abscess  by  j^mlpation  and  ospuation. 
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In  evncnating  the  pus  an  incbtion  should  be  made  in  the  pharynx,  ob 
near  the  median  line  ns  possible.  When  a  largo  quantity  of  lluid  is 
pifsent  the  bead  Bhoutd  be  inclined  donniward  as  the  incision  is  made, 
8<»  that  tlie  contents  of  the  absci^ss  may  not  jiravitate  into  the  larynx. 
This  dnngJT  may  be  obviated  by  partially  emptyinjj  the  sa«  bj'  thH  aspi- 
rator before  the  incision  is  made.  When  the  sac  extends  low  down  the 
neck  it  should  be  entered  and  drained  from  below.  I>eep  retro-phnryn- 
geaJ  abscess  may  be  reached*  as  a  rule,  by  the  incision  and  dissection  laid 
down  in  the  operation  of  (rsopkagotfnny. 

Phlejcrmon  of  the  neck  demands  fre<?  incision  in  nil  cases,  when  such 
incision  d<ies  nor  encroach  upon  the  imporlttni  organs  of  ihis  region. 

Tumors  qf  the  Neck—Solid  and  Oy«//c—/i)/mj;>Aom<i.— Pathological 
changes  in  the  lymphatics  of  the  neck  account  for  the  large  niajoiiiy  of 
ewellings  in  this  region.  Lymphoma  of  the  neck  may  be  solid  or  cystic, 
benign  or  malignant. 

Tumtn-s  of  the  cervical  glands  may  comprise  simjde  lymphoma,  the 
result  of  hy[)ertniphy  and  tiyperplaaia;  tuben'ular  lymphoma,  lympho- 
sarcoma and  lymphangiectasia. 

Lymphoma  occurs  most  frequently  in  the  submaxillary  and  upper  ca- 
rotid ta-iangle,  and  next  En  order  of  frequency  airing  the  line  of  the  great 
vessels  beneath  the  mastoidens,  and  lastly  in  the  subclavian  region.  In 
some  instances  these  tumors  attain  enormous  proportions,  tilling  in  the 
neck  to  the  level  of  the  lower  jaw  and  clavicle,  and,  if  not  removed,  pro- 
duce death  by  pressure  upon  the  respiratory  apj^wratus  or  the  cesophagus. 

Fatty  tumors  are  apt  to  occur  uiion  the  p*isterior  aspect  of  the  neck, 
and  occasionally  in  tho  clavicular  region.  They  are  companitively  nira 
in  the  anterior  and  upper  triangles. 

Cystic  Tumors.— Cfsts  of  the  neck  are  congenital  and  acquired. 

Congenital  cysts  are  rare.  The  form  mo-ft  frequently  t»bservwl  is  that 
already  mentioned  as  a  dilatation  and  hypiTtrophy  of  the  lynii>h;itic  ves- 
sels (lymphangiechusis).  They  are  usually  multilocular,  and  may  extend 
deeply  and,  at  timeiS,  assome  enormf>ns  pi-oportions. 

Acquired  cysts  are  seen  chietly  along  the  line  of  the  mastoid  muscles:, 
having  a  tendency  to  occur  in  the  neighfKtrhood  of  the  parotid  gland, 
less  frequently  in  the  snt>clavian  triangle. 

Cysts  resulting  from  extravasations  of  h\<x>d  may  also  occur  here,  and 
occasionally  distention  of  the  bursae  in  the  (hyro-hyoid  region  prodaces 
cystic  tumors.  They  require  thorough  and  careful  disse<'lion  to  socnre 
the  removal  of  the  entire  cyat-wall. 

Tht^rofd  Body. — Hypertrophy  or  hyperplasia  of  this  oi^n  maybe 
partial  or  complete.  All,  or  a  part,  of  one  lat^'ral  lobe  is  usually  af- 
fected ;  less  frequently  the  isthmus  is  alone  involved.  The  ofIi*hoors  of 
this  body  which  are  met  with  at  rimes  near  the  hyoid  bone,  near  the 
inner  edge  of  the  sterno- mastoid  muscle,  and  occasionally  dipping  down 
behind  the  oesophagus,  may  also  become  enlai^ed.  Goitre,  or  broncho- 
celfy  is  usually  endemic,  and  attacks  females  more  often  than  males.  No 
climate  or  condition  of  living  nlTords  a  positive  immunity  from  this  dis- 
ease, although  in  certain  localities,  as  in  the  valleys  of  Switzerland,  it  Is 
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frpiiiiently  met  with.  The  ratise  of  ffoltre  is  unknown.  It  Is  prone  to  oc- 
cur in  those  whose  surroundings  are  dnrap  and  unwlmlesonie  and  among 
the  poorly  fed.  The  influence  of  heredity  in  re(;<>Kniz(«l  in  the  (M-currenCe 
of  this  disease  in  the  children  uf  patients  affwted  with  bronchocele. 

A  goitre  may  b«i  solid  or  ci/stic.  In  solid  goitre  the  enlai^ment  may 
be  caused  by  a  general  hypertrophy  of  the  normal  elemeuta  whicli  iwiiri- 
|)OHe  this  body,  or  some  of  these  elenit*nt»  may  undergo  proliferation 
and  increase  at  the  exp<inae  of  the  dthers.  When  the  tumor  is  hai-d  and 
tense,  it  is  called  fibrous  goitre,  and  in  this  form  tlie  chief  patholojoical 
change  is  an  increase  in  the  connective- tissue  elements  uf  the  stroma. 

In  cjfstic  goitre  the  tumor  is  caused  by  the  accumulation  of  a  dark- 
browii  tiuid  within  the  substance  of  the  organ.  Then!  may  be  one  or 
more  scpamte  collections  of  tiuid,  although  a  mnltilocular  aiTangetnent 
ia  most  common. 

The  di'(iffno-i/.t  nf  goitre  is  not  difficult.  The  presence  of  a  tumor  in 
the  region  of  the  thyroid  body,  usually  unilateral,  occasionally  bilateral, 
moving  with  the  trachea  in  the  act  of  deglutition,  cai>able  of  very  perce]>. 
tible  enlargement  during  cuQghing  or  any  pi'otonged  and  viuleiit  expira- 
tory effort,  are  symptoms  which  point  quite  clearly  to  bnmchooele.  As 
to  determining  the  character  vl  the  tumor,  one  must  depend  upon  jwl- 
patiou  in  great  part,  and  also  upon  exploration  with  the  aspirator.  Fi- 
brous goitre  is  dense,  hani,  very  slightly  elastic,  often  presenting  irreg:u- 
laritic-H  in  surfa<r('.  Cystic  bronchocele  is  round,  smooth,  elastic,  movable, 
and,  even  when  the  cajwule  is  greatly  distended,  fluctuation  is  percepti- 
ble. The  use  of  the  exploring- needle,  and  the  withdrawal  of  a  iK>rtinn 
of  the  lluid  contents  for  microscopical  exauilnation,  is  important  in  ding, 
uosis. 

The  tluid  from  a  cystic  goitre  varies  in  c4>Ior  from  nmbcr  to  dark 
brown  and  almost  black.  Under  the  microsco]>e  crystals  of  cholesterin, 
crenated  red  blood -corpuscles,  lai-ge  compound  granulai*  cells,  leuco- 
cytes, etc.,  are  seen.  The  characteristic  contents  of  hydatid  cystx  ure 
easily  recognized  and  excluded.  Fibro-cystic,  or  mixed  guilres,  jKisset^ 
some  of  tlie  characteristics  of  both  the  foregoing  varieties.  The  feeling 
of  solidity  is  not  so  great  as  in  the  fibrous,  and  is  less  elastic  and  with 
a  less  appreciable  sense  of  tluctuation  than  in  cystic  bitmchocrele. 

Sarcofaa  and  carciturma  of  this  organ  are  hard,  solid  tumors  of  mpid 
development,  steadily  increasing  in  size,  and  in  their  growth  binding 
the  invaded  organ  to  the  integument,  muscles,  and  fascia  of  the  neck. 
Abscess  would  have  a  previtms  history  of  intlammation.  pain,  and  febrile 
movement.  Aneurism  of  the  carotid  a|>pears  usually  to  Ihe  outer  side 
of  the  thyroid  region,  and  presents  the  symptoms  of  expansion  with 
the  heart's  systole,  the  nneurismal  thrill  and  murmur,  all  of  which  symp- 
toms disappeai"  after  pressure  upon  the  artery  on  the  cardiac  aide  of  the 
tumor. 

Tlie  diagnosis  of  other  cer^dcal  tumors  may  be  considered  here.  Tu- 
bercular lymphomata  are  recognia^d  by  their  anatomical  locations,  bj 
their  slow  process  of  development,  together  with  the  personal  and  family 
history  of  the  individual. 
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In  many  instances  these  tiimurs  of  the  f^Iands  remain  quiet  for  a 
period,  and,  responding  to  some  irritation,  an  adenitis  and  periade- 
nitis are  deveIo|)ed,  which  nipidly  lead  to  the  formation  of  aKscess. 
They  are  found  most  frequently  aloDjk;  the  lower  border  of  the  inferior 
maxilla  in  the  lower  parotid  region,  along  the  under  surface  and  poste- 
rior border  of  the  stemo-mastoid  muscle,  and  in  the  sulxrlavian  trianjude. 

Metastatic  lymphoma,  secondary  to  eplclieUoma  or  other  malignant  dis- 
ease of  the  face,  will  hv  recugiiized  by  the  history  of  the  ease.  Lympho- 
sareoma  of  the  neck  is  in  its  earlier  stages  of  development,  with  ditficulty 
differential ed  from  simple  adenoma.  It  grows,  however,  with  much 
greater  rapidity,  and,  by  its  tendency  to  become  fixed  to  the  surround- 
ing tissues,  suggests  its  malignant  nature.  It  is  most  usually  located 
about  the  center  of  the  neck  and  beneath  the  stemo-mastoid  muscle. 

Treatment. — Cystic  goitre  doe^  nut  yield  to  const  it  uti*)nal  measures. 
Solid  tumors  should  be  treated  by  the  administration  of  full  doses  of 
pota-ssium  i(Hlide.  If  marked  diminution  in  the  size  uf  the  luuiordoes 
not  foUinv  within  the  lirst  few  weeks  of  this  treatment  it  should  be  dis- 
coutinaed. 

Uroiichocele,  either  8<jHd  or  cystic,  which  is  small  in  size  and  not  per- 
cei>tibly  increasing,  df»e9  not  demand  surgical  interference.  Such  tumors 
should  he  kept  under  ot>serv-ation,  and  if  at  any  time  there  is  a  marked 
increase  in  size  operative  interference  is  called  for,  before  the  mai<s  has 
assumed  such  proportions  that  its  rt^moval  iuvulves  considerable  dauger 
to  life.  According  to  Koeher,  another  contra-indii^iLtion  to  surgical  inter- 
ference is  the  ]iresenoe  of  a  goitro  involving  the  eulim  orpin,  since — al- 
though the  operation  may  l>e  recovered  from — death  resuli.s  in  from  one 
to  two  years,  from  the  development  of  a  strumous  condition  not  unlike 
that  known  as  myxcedenia.  Physiological  experiments  have  shown  that 
a  like  condition  results  from  the  total  extirj>ation  of  the  thyroid  body  in 
animals.  Under  no  circumstances,  thereftire,  is  a  complete  removal  of 
this  body  justifiable.  Om;  side  and  the  isthmus  nuiy  lie  removed,  and  in 
extreme  cases  both  lobes  may  be  extirpated,  provided  the  isthmus  is  left 
undisturlted. 

Anot  her  contnir  indication  is  cnlcnreous  degeneration  of  a  considerable 
portion  of  the  mass,  causing  a  condition  of  friability  in  the  vessels  which 
tenders  their  deligation  unsafe. 

Operation — Cystic  Gm'^«.  — Make  a  pei'i)endicular  incision,  about 
the**  inches  in  length,  over  the  C4'nler  of  the  tumor.  Divide  the  integu- 
ment, fiuscia,  and  intervening  muscles  down  to  the  sac.  Upon  approach- 
ing this,  the  dissection  should  lie  carried  on  between  two  anatomical  for- 
ce]w,  lifting  only  a  thin  bit  of  tissue  at  each  grasp  of  the  instruments, 
and  looking  closely  for  any  vessels  which  may  run  up^rm  or  through  the 
anterior  wall  of  ihe  tumor.  When  the  wall  is  reached  It  should  be 
divided  in  the  same  manner,  and,  upon  the  escape  of  the  contents  through 
the  opening,  this  shuuld  be  enlarged  by  introducing  the  dressing-forcejMt 
and  dilating.  The  o[)einng  in  the  wall  should  l)e  about  one  inch  long. 
A  wiulinuous  catgut  KUture  shuuld  Xns  carried  through  the  intpgument, 
stitching  thus  to  the  edges  of  the  sac.     The  cyst  should  now  be  well  irri- 
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^ed  with  l-to-5000  sublimate  solution,  and  rubber  draio age-tubes  in- 
troduced,  one  into  the  deepest  and  another  in  the  ui>iier  imrtion  of 
the  sac.  A  Juosr  stiblimab*  dressing  shoiihl  be  applied.  Tlie  indira- 
lions  for  changing  the  dressing  are  hffiniorrhage,  rise  In  temiTerature 
nbqve  103*  after  the  second  day,  and  for  pnrposeB  of  cleaidiueas.  In 
two  of  my  ciises  in  which  larger  cysts  worn  evacuated  there  was  con- 
siderable febrile  movempnt  for  rhe  first  week  aftt-r  the  njMTation.  As 
the  cyst  becomes  filled  with  granulution-tissuet  the  tubes  shotUd  be 
gradually  shortened. 

In  the  nnnnval  ot  a  solid  unilateral  goitre,  a  crucial  incision  is  prefer- 
able. This  should  bo  very  free,  in  order  to  give  a  full  view  of  the  wound. 
The  dissection  should  expose  the  entire  anterior  surface  of  the  mass  be- 
fore attempting  to  get  beneath  it  at  any  point.  Care  must  be  taken  not 
to  tear  or  incise  the  substance  of  the  tumor,  since  It  bleeds  profusely,  and 
is  often  so  friable  that  it  will  not  hoM  a  ligature.  Tl\e  object  of  the  oper- 
ator should  be  to  get  into  the  capsule  of  the  tumor.  Working  with  the 
dry  dissector  between  this  and  the  snrface  of  the  neoplasm  much  bleed- 
ing may  be  avoided.  Whenever  a  vessel  is  seen  in  the  track  of  the  dis- 
section, it  sluiuld  be  .scianl  in  twu  places  with  the  fonieps  (the  nnrr(»w- 
jawed  instrument,  Fig.  82,  is  preferable),  divided  Iwtween  them,  and  each 
end  tied  with  stout  catgut 

In  lifting  the  tumor  the  npenitor  should  work  along  the  outer  side, 
and  pass  under  the  mass  fmrn  this  aspect.  In  this  way  the  superior  and 
inferior  thyroid  vessels  may  be  ligatured  in  the  earlier  stages  of  the 
operation,  and  the  chief  source  of  bleeding  controlle^l.  Tlie  jnv-sence  of 
the  rtHiurivnt  laryngeal  nerves,  as  they  jrass  upward  on  either  side,  in  ihe 
space  between  the  trachea  and  fr.snpliagus,  should  nnt  bo  forgotten.  It 
is  not  always  possible  to  aviiid  them,  but  by  keepinff  close  to  the  capsnlo:, 
of  the  tumor  the  least  risk  will  be  incurred.  The  veins  passing  into  the 
mass  are  at  times  of  great  size,  and  the  walls  of  those  in  thetumor  are  in 
some  ciises  very  friable,  causing  mucli  ann(>yan<-'e  and  delay,  in  repeatedly 
breaking  down  under  the  ligature  and  recurring  haimorrhage.  In  mie  of 
my  etmvs  the  internal  jugular  vein  was  involved  in  the  mass  to  snch  an 
extent  that  it  was  necessary  to  tie  Ihis  vessel  above  and  l)elow,  and  divide 
it  When  all  of  the  tnmor  is  fr*^,  except  llm  isthmus,  this  should  l>e 
surrounded  with  a  small  elastic  ligature,  and  divided.  The  edges  of  the 
wound  are  now  closed  with  catgut,  tlie  drainage-tube  and  rubber  ligature 
brought  out  at  the  most  dependent  portion  of  the  incision,  and  a  subli- 
mate dressing  applied.  The  llgurure  comes  away  by  drawing  upon  it 
oliuut  the  eighth  day. 

The  prm/noHfs  tvom  this  operation  is  favorable  in  ihe  large  majority 
of  cases.  It  only  bec<imes  grave  in  the  larger  tumors,  and  the  chief  ele- 
ment  of  gravity  here  is  the  exhausted  condition  of  the  patient,  resulting 
from  ]>ressure  of  the  mass.  It  must,  however,  be  classed  among  the  more 
formidable  operations,  although  madern  surgery  has  greatly  reduced  the 
death-rate. 

In  the  removal  of  double  guitres,  if  the  two  tumors  iire  of  laige  sixe,  the 
twoopetaliuus  may  be  done  with  an  interval  of  two  or  throe  weeks,  shtmld 
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the  first  operation  be  unavoidably  prolonged.  lu  the  double  simultane- 
uu.s  operation,  tlie  l)ptt(!r  incision  Ls  that  of  Korlier,  whose  lnE^^:niKtH!nt 
whievenienia  in  tliyniidcrtomy  leave  liira  iinqiiestioTiably  the  first  of 
surgeons  in  this  field.  It  is  Y-shaped,  the  oblique  pronj^s  running  from 
below  the  ear  on  either  side  and  uniting  at  the  most  convenient  point 
near  the  pomum  Adami  in  the  middle  line.  Thence  a  ifingle  median 
ineiuiun  extends  down  to  and  somewhat  beyond  Ihe  slermtl  notch.  Re- 
flecting the  flaps,  the  masses  are  well  exiwsed.  The  in tiTi- capsular  dis- 
section should  now  be  continued  as  just  dest^ribed. 

Hydaiid  cysts  are  in  very  rare  instances  met  with  in  this  or^n. 
They  should  be  treated  by  inci!«Lon  and  drainage^  as  laid  down  in  the 
management  of  cystic  goitre.  When  the  tnmor  is  of  small  size  (two 
inches  or  less  in  diameter),  aspixtition  and  hyi^Tdiateniion  with  I-to- 
6000  sublimate  solution,  or  l-to-40  rar1x>lic  acid,  may  be  tried.  The 
fluid  should  be  at  once  withdrawn  and  compression  maiutaiued  for  sev* 
eral  days. 

In  carcinoma  and  mrcoma  of  this  Ixxly,  complete  thyroidectomy  is 
demanded,  when  the  neoplasm  fs  limited  to  a  portltm  of  the  gluud. 
When  both  sides  are  invaded,  or  when  the  entire  li»I>e  on  either  side  is 
occupied  with  the  new  growth,  operation  is  of  doubtful  propriety,  not 
only  on  account  of  the  immediate  danger  attending  such  an  extensive 
dissection,  but  by  reason  of  the  fatal  termination  within  one  or  two 
years  of  those  cases  in  which  both  loI>es  and  tlit>  isthmus  have  been 
cxtiriMited.  When  the  tissues  immediately  surrounding  the  tumor  are 
invailed,  surgicjd  interference  is  not  Indicated. 

Exophthalmic  Ooitie—Basedoiii's  ov  Grar.es's  Disease.— In  this  dis- 
ease the  thyroid  Iwdy  is  increased  in  size,  chiefly  due  to  the  dilatation 
of  the  arteries  and  veins  in  its  substance.  There  is  a  varying  degree  of 
hyperplasia  of  the  glandular  substance  and  the  connective-tissue  stroma. 
This  condition  is  accom{)auied  by  violent  chronic  palpitation  of  the  heart 
and  protrusion  of  the  eyelmlls.  The  cause  of  tbLn  disease  is  not  known. 
It  is  generally  considered  to  be  a  nervous  disorder.  Tt  is  met  «ith  in 
women  about  twice  as  often  as  in  men.  After  death  the  heart  is  found 
to  be  bypertrophied  and  dilated.  The  size  of  the  thyroid  tnmor  is 
greatly  diminisheil  after  death,  and  the  exoiththalmos  diftapjiears.  This 
funii  of  giiitnt  is  not  amenable  t<>  snrgirut  treatmrnt,  and  is  meutioned 
here  as  an  aid  to  the  more  accurate  diagnosis  of  these  forms  of  broncho- 
cele  which  may  be  relievwl  by  operative  interference. 

In  the  medical  treatment  of  exophthalmic  goitre  the  galvanic  cummt 
directed  to  the  sympathetic  ganglia  of  the  neck  is  highly  rei'ommended. 
The  direct  current  is  employed,  one  electrode  heiniCE  placed  over  the 
spines  of  the  cervical  vertebr®,  while  the  other  is  |>assed  over  the  en- 
larged thyroid  from  the  sternum  to  the  lower  jaw.*  This  treatment 
should  be  supplemented  by  tonics,  out-tif-door  life,  atlenliun  to  increased 
nutrition  of  the  tissues,  and  alistention  from  all  violent  exercise  or  ex- 
citement. 

*  Dr.  Dooghtjr,  of  Angniio,  Oa.,  bu  met  wltb  gratifying  reauli*  io  thh  method  of 
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The  Lauysx  ash  Tkacdea. 


The  op«rations  upon  these  oi^ans  id  the  neck  lire  thyroitymy,  laryn- 
gotomy^  laryngo-trdcheoloniy^  tracheotomy^  and  exsection  of  the  larynx. 
Thijriilnmy  Is  indicatiKl  in  the  removal  of  neojilosms  or  fim'i^n  liodiea 
from  fhn  Iiirynx,  which  am  not  bo  reoohec!  through  the  mouth  l>y  the  aid 
of  the  IarynKos<'oi)e  tind  forceps  or  snare.  The  patient,  should  be  placed 
upon  the  table,  with  the  head  well  depressed.  Make  u  jierpendicular 
incision  from  near  the  center  of  the  hyoid  bone,  exactly  in  the  median 
line  of  the  pomum  Adami,  as  far  down  as  the  cricoid  cartilage.  The 
bleedinp  is  thorxmphly  nm^st^I,  and  the  two  wings  of  the  thjToid  rarti- 
lagB  divided  exactly  in  the  angle  of  union.  This  shoidd  be  done  with 
great  care,  in  order  to  avoid  wounding  the  vocal  bands,  which  are  at- 
tached on  either  side  of  tho  median  line,  in  front.  If  at  this  ataffe  of  the 
operation  a  tenaculum  is  inserted,  on  either  side,  the  alic  may  be  drawn 
apart,  freely  exposing  the  interior  of  the  larynx.  In  cKwing  the  wound 
the  cartilages  are  not  included  in  the  sutures,  it  being  sufficient  to  bring 
the  edges  of  the  sldn  together. 

In  laryuffotomy  the  opening  is  made  through  the  crico-thyroid  mem- 
brane. It  is  indicated  in  (pdema  of  the  glottis,  obstruction  of  the  larynx 
by  new  growths,  foreign  bodies,  and  exceptionally  in  rapid  intlammatory 
swelling  of  the  tonsils  or  pharynx,  with  occlusion  of  the  larynx. 

When  the  emergency  demands  ir^  rapid  laryngotomy  may  be  per- 
formed as  follows :  Make  a  single  incision  fi*om  the  notch  in  the  upper 
mai^iu  of  the  thyroid  carillugG,  in  the  median  line,  to  the  lower  edge  of 
the  cricoid  ring,  then  turn  the  knife-edge  upward  and  thrust  the  jwint 
through  the  rrico-thyroid  mombmne.  A  honk  should  now  bo  quickly 
inserted  on  either  side,  and  the  edges  of  the  wound  se]>amt<?d.  Tmrtioa 
not  only  opens  the  wound  in  the  membrane  to  admit  the  air  more  freely, 
but  it  also  arrests  the  bleeding.  AVhen  tenacula  can  not  l)e  had,  a  fair 
substitute  may  be  extemi«>rize<l  front  wiiv,  or  the  ordinary  metal  liair- 
pin.  The  opening  in  tlie  membrane  may  be  enlarged  by  a  transverse 
incision  when  necessary. 

When  expedition  is  not  urgt-nt,  the  blee<ling  fnjra  the  wound  in  the 
integument  should  he  an-estcd  before  the  open- 
ing into  the  larynx  Is  made. 

If  it  is  necessary  to  keep  the  wonnd  oi)en, 
a  silver  trarlu^-ciiuula  (Kig.  516)  should  be  in- 
sorted.  This  instrument  is  stwured  by  a  tape 
tied  around  the  neck.  When  it  becomes  oV»- 
structed,  the  lunercanuht  shoidd  be  wirhdrawu, 
cleansed,  nnd  reinserted,  and,  if  neressjiry,  the 
larger  tube  remaining  in  the  larynx  should  be 
brushed  out  with  a  snmll  brush  or  mop.  \\*hen 
this  instniment  is  worn  it  should  be  carefully 
watched,  as  l<mg  as  any  dang(?r  of  il-s  l«M'OHiiug  obstructed  exi&tA.  It 
may  be  worn  imletiniU^ly  in  ciuies  of  pentianent  laryngeal  stenosis. 


Flo.  6ia.— t>oiibl4  tricliM-tubo, 
■ilrcr,  \faai\. 
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Larynffctomy  tr-itJiout  a  Tube. — ^Vlien  a  oaniila  is  not  at  liand,  a 
needle^  nniiod  with  tine,  stroug  BJIk,  bUouIiI  Ih;  passed,  on  c>itlii!r  side, 
tliroti^h  tliR  inle^uinent  and  rrirnid  nifitibmne,  Immght  out  tlimngh  the 
ojwniii^  in  tlie  Iiipynx,  and  the  suture  fioil.  It  is  best  to  emi'hiy  two 
suriires  in  each  side  of  the  wound.  These  may  be  tied  behind  the  neck, 
or  attached  to  bits  of  adhesive  plaster  atid  fastened  to  the  integument,  sr> 
as  to  keep  the  wound  open.  A  strip  ol  jihist*T  shouhl  b*^  laid  on  enrh 
side  of  the  wound,  to  prevent  the  thread  from  cutting  Into  the  iotegu- 
ment. 

^  iMryngo-iracheotomi/  (an  operation  nirely  pprformrd)  ronsists  in 
extending  the  inciHion  of  laryngotoray  thi-ough  the  cricoid  cjirtilage,  and 
the  upper  one  or  two  rings  of  the  trachea. 

Tracheoi^jiny  is  more  frequently  done  than  eitlier  of  the  operations 
just  given.  The  Iracliea  may  Xte  opened  (I)  above  the  isthmus  of  the 
thyroid  body,  the  upjwfr  three  or  four  rings  being  divided  ;  (2)  the 
isthmus  may  Iw  tied  with  a  double  ligature,  divided,  and  the  trachea 
opened  Itcnenlh  it ;  (3)  the  opening  into  the  tube  may  be  altogether  be- 
low the  isthmus. 

It  will  mn»ly  bo  found  necessary  to  divide  the  Isthmus.    Tlie  o)>era- 
tion  above  the  isthmus  is  simpler,  and  shoxild  be  preferred  iu  all  eases 
where  the  obstruction  is  in  the  larj'nx.    For  the  i-eniova!  of  a  fomgn 
biKly  lodged  in  the  bifureation  of  the  trarhea,  or  in  either 
broiinhus,  this  lower  procedure^  shiuild  bt*  adopted.     This  op- 
eration ahtmld  also  i)e  prcfem^d  in  diphtheritic  croup  when 
all  other  measures  have  failed.    The  re-sults  achieved  with 
the  laryngeal  tube  of  Dr.  O'Dwyer,  of  New  York,  justifies  a 
fziitbf  ul  trial  with  this  instrument  before  resorting  to  the  for- 
miilable  operation  of  tracheotomy  in  diphtheritic  croup. 

Dr.  O'Dwyor's  direction.s  are  as  follows :  The  tul»es  are 
of  various  sizes,  and  are  constructed  on  a  scale  (I*Mp.  517) 
somewhat  like  the  urethml  sounds.  No.  1  is  intended  for  a 
cldld  eighteen  months  old,  or  less  ;  No.  2,  between  eighteen 
months  and  three  years;  No.  3,  for  the  fourth  year;  No.  4, 
for  the  fifth  year,  and  so  on. 

When  the  proper  tube  is  selected  for  the  case  to  be  oper- 
ated on,  a  fine  silk  thread  is  passed  through  the  small  hole 
near  its  anterior  angle,  and  left  long  enough  to  hang  out  of 
the  mouth,  its  object  being  to  remove  the  tube  should  it  be 
found  to  have  passed  into  the  o^sriphagns  instead  of  the 
larj'nx.  The  obturator  is  then  screwed  tightly  to  the  intr<>- 
ducing  instrument,  to  prevent  the  possibility  of  its  rotating 
while  being  in-^erted,  and  passed  into  rhe  tube. 

The  child  is  held  upright  on  the  nurse's  lap.  with  its  arms  secured  by 
the  sides  or  behind  the  back.  An  assistant  holds  the  head,  which  he 
inclines  backward  at  the  projter  time,  while  the  ojtenitor,  seated  in  fnint, 
inserts  the  gag  (Fig.  51S)  well  iwck  between  tlie  teelb.  in  the  left  angle 
of  the  mouth,  and  opens  it  as  widely  as  pottsible,  without  using  undoe 
force.     He  then  inserts  the  index-finger  of  the  left  liand«  which  sen-ea  to 
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elevate  the  epiglottis  and  guide  the  tube  into  ihe  larynx,    The  handle  of 

the  introducing  iuHrrunient  (Fig'.  519),  bold  doHO  to  the  patient's  chest 

in  (he  lie;^nriing  of  the  npenilion,  is 
rapidly  elevated  as  the  glottis  is  ajv- 
proached,  and  tlie  tube  pushed  down- 
ward without  using  much  foi-ce.  It 
is  then  detai'hed,  and  the  obturator 
Flo.  Bi6.-««K      ^^^^'^l     quickly  removed.     The  joint  in  the 

sluink  of  the  obturator  is  for  the  pur- 
pose of  facilitating  this  part  of  tlie 

operation.     Ixist  the  tube  should  also  be  withtiraxvn,  it  is  ueeesaary  to 

keep  the  linger  in  contact  with  it. 


Fw.  $19.— IntiwiiuMT. 


f 

1    IJ  When  it  is  ascertained  with  certainty  that  the  cnnnla 

'I      is  in  the  larynx  (and  for  this  purpose  it  is  better  to  wait 

■      until  the  child  coughs,  or  until  it  is  evident  that  the 

n       dy8]>n<Ba  is  relieved),  the  finger  is  again  placed  in  fMjn- 

Tui™.         tact  with  it  and  the  thread  removed. 

It  is  inijMirlant  that  the  attempt  at  introduction  be 
made  quickly,  as  respinition  is  practically  suspended  from  the  time  that 
the  finger  enters  the  larynx  until  the  obturator  is  removed.  It  is,  there- 
fore, under  the  circumstances  much  safer  to  make  several  abortive  at- 
tempts than  one  prolonged  effort,  even  if  successful. 

Tlie  removal  of  the  cunula  is  a  more  dilhcult  o[mration  than  its  intro- 
duction, owing  to  the  fact  that  the  aperture  of  the  tulw  into  which  the 


^''^'r/AiiittiBiitmi:- 


S.l\V»»*«(»',Vi. 


Fia.  £90.— Extractor. 


extracting  instrument  (Fig.  520)  has  to  be  inserted  is  so 
much  smaller  than  that  of  the  larynx.  At  the  same  time 
more  deliberation  can  be  used,  and  an  ans^thetic.  which  ia 
nevcrnecessary  for  the  introduction,  can  be  given  if  i^wiuin^d. 
There  is  no  danger  whatever  of  these  tubes  slipping  through  into  the 

trachea,  oven  if  used  on  older  childreu  than  those  for  which  they  are 

intended. 

Some  practice  <m  the  cadaver  ia  a  very  necessary  preliminary  to  usln^ 

tliem  on  the  living  subject.    It  is  well  also  to  bear  in  mind  that  it  is  much 

more  difficult  to  reach  the  larynx  In  the  dead  than  in  the  living. 

I/iffh  Operation. — Place  the  patient  on  the  back,  in  such  a  position 
that  the  head  falls  well  over  the  end  of  the  table.    U  an  amcschetic  is 
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not  given,  one  assistant  should  hold  the  extremities  immovable,  while  a 
second  steadies  the  head.  The  operator  should  stand  to  the  patient's 
ri^ht^  facing  tile  light.  Ir  is  important  Iljut  the  lie-ad  he  held  mo  that 
the  nose  and  symphysis  menti  will  he  directly  in  line  with  the  iuter- 
clavieular  notch  and  ambilicna,  for  if  this  precaution  is  not  taken  the 
trsichea  may  he  displaced,  an  acrident  whieh  might  lead  to  great  annoy- 
ance, especially  in  <'Iiil(lr('n,  in  whom  Iliis  lubi;  is  always  verj'  small. 
The  incision  should  he  exactly  in  the  median  line,  commencing  at  the 
center  of  the  thyroid  cartilage  and  extending  downward  one  inch  and  a 
half,  or  mure  if  neces8ary.  The  edges  of  the  wound  should  1>e  separated 
by  retractors,  and  the  incision  coutiniied  down  to  the  tube.  All  bleeding 
should  l>e  arre.sted  by  the  forcf^jw  and  ligature  bi'r*)^'  Ilie  trax^hea  is 
opened,  for  fear  of  suffocation  from  the  entrance  of  blood. 

In  some  subjects  it  will  be  found  that  the  isthmus  of  the  thyroid  body 
is  situat4Ml  so  higli  that  an  o[H>ning  sufficiently  long  can  not  l>e  made 
without  displacing  it  downward.  This  may  be  done  by  dividing  with 
the  cun-ed  scissors  the  muscular  and  ligamentous  bands  which  are  at- 
tached to  the  isthmus  below,  and  the  hyoid  bone  and  thyroid  cartilage 
above.  This  s«<rtion  should  be  made  on  either  side  of  the  incision,  op}x>- 
site  the  iirst  ring  uf  I  he  tmrhea.  After  all  bleeding  lias  cejised,  the  knife 
should  be  carried  into  the  trachea  with  the  edge  directed  upward,  and 
the  two  or  three  upper  rinj?s  divide<l. 

Lmc  Oprration.—'Vht-  incision  tlirnugh  the  integument  extends  from 
the  cricoid  cartilage  to  the  level  of  the  inter- clavicular  notch.  tSeparate 
the  Hi erno- thyroid  muscles  in  the  median  line,  and  curry  the  dissection 
carefully  down  to  the  trachea,  avoiding  the  isthmus  of  the  thyroid  body 
and  the  inferior  thyroid  vein,  a  branch  of  which  is  in  front  of  this  tube. 
The  anterior  jugular  vein  occasinnally  is  iu  the  median  liue.  Any  uf 
these  vessels  coming  within  the  line  of  incision  sluiuld  be  secured  with 
a  double  ligature  before  being  divided.  The  trachea  will  be  found  deep- 
ly situated,  and  should  be  incisecl  through  four  or  five  rings,  in  the  same 
manner  as  advised  in  the  preceding  operation.  If  a  trachea-tube  is  not  at 
hand,  the  njteration  may  be  completed.,  as  advised  in  laryngotoniy,  with- 
out a  tube. 


FoBRtOX    BODIKS  IN'   TlIK  LaRVN'X,    TbACUE.V,    AXD  BltONOITI. 

Foreign  bodies  !n  the  respiratory  tract  are,  in  almost  all  instances, 
Introduced  by  way  of  the  larynx,  into  which  they  may  fall  by  gi-avity 
or  be  drawn  in  by  the  auction-force  of  the  inspiratory  effort.  Occasion- 
ally they  enler  directly  from  without.  a.s  in  stab-  or  gunshot  wounds,  or 
may  make  tln^ir  way  in  fnmi  the  irsdphjigus  by  i)errontli<fn  t»r  fmni  the 
rupture  of  an  aneurisTn  or  abscess.  Pii?ces  of  coin,  buttons,  teeth,  seeda, 
threiidrt,  pins,  blow-gun  darta.  sh'»t,  particles  of  fiwid,  etc.,  are  among  the 
m'jst  frequent  suKstanrcs  loilged  in  the  air-pii.ssag(*.s.  A  foreign  body 
may  lodge  just  behind  the  epighittis,  across  the  rima  glotridis,  in  the 
ventricle  between  the  true  and  false  bands,  between  the  vocal  cords,  or, 
passing  these,  it  may  descend  into  the  trachea  or  bronchus.     If  it  be  a 
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solid  nni]  smooth  body,  it  will  pnss  into  the  bronchus  and  rontinne  to 
descend  until  the  smaller  diameter  of  the  tiilw  an-ests  its  progress.  Anr 
substance  with  projecting,  sharp  edges,  or  long  and  pointed,  as  a  piij  or 
lish-bone,  may  become  h)dged  aen>s8  the  windpipe  at  any  point. 

The  synti)toms  of  foreign  body  in  the  air-passages  are  immediate 
and  remote.  Strangulatinn,  cough,  and  cyanosis  immediately  aftor  the 
escape  of  any  substance  backivaixl  from  the  mouth  or  nose,  or  matter 
which  has  i)een  r^ut^itated  from  the  stomach,  always  snggest  the  en- 
trance of  fnrf'ign  matter  into  the  larynx  or  trarhea.  In  some  cases  death 
ensues  almost  instantly  from  asphyxia.  In  others  the  symptoms  of 
stranKulation  last  for  a  few  moments  and  then  disapj^ear,  leading  the 
patient  or  attendant  to  l>elieve  that  the  foreign  body  has  l)een  coughed 
out  or  swallowed.  The  inomeulary  cyanosis  and  strangulatitai  are  intused 
by  spnjtm  of  the  laryngtail  muscles,  induced  by  direct  irritation  from  the 
foreign  body.  As  soon  as  these  relax  a  forcible  inspiratory  effort  may 
carry  tlie  substance  downward  to  the  trachea  or  bronchus,  or  the  expira.- 
tory  ctnigh  may  Imve  discharged  it  into  the  mouth.  In  any  event,  the 
eymptoms  of  asphyxia  disappear  unless  the  offending  substance  is  so 
large  that,  even  when  sucked  into  the  trachea,  it  completely  occludes  this 
tube.  The  remote  symptoms  of  foreign  bodies  in  the  air-]>assages  are 
chiefly  inllaniniatrory.  Traumatic  tnicliiti.s,  bmnchilis,  jmeumouia,  gan- 
grene, and  jibHcesH  may  ensue.  Al>s<'(«s  and  gungji'ne  are  rare.  IJron- 
cbiriH  is  inevitable,  and  localized  or  lobar  pneumonia  is  not  infrequent. 

The  diaffnoBis  may  be  determined  by  inspection,  ^mlpattou  (either 
direct  or  intermediate),  and  by  auscultation,  together  with  a  due  regard 
for  the  setisulioUB  experienced  by  the  jiatieut.  Ijisijection  i.s  only  iKissibla 
with  the  laryngosrope.  Direct  palpation  is  only  possible  when  tlie  sub- 
stance is  lod;;red  in  the  larynx,  since  the  tip  of  the  finger  can  not  be  car- 
ried beyond  this  point. 

Auscultation  is  of  great  aid  to  diagnosis,  especially  when  the  bf»^ly 
has  passed  deej)  into  the  respiratory  tract.  Diminution  or  absence  of 
the  nonnal  vesicular  murmur  over  one  entire  lung  indicates  the  partial 
or  complete  occlosion  of  one  primary  bronchus  by  the  foreign  l)ody.  If 
this  interference  is  limited  to  only  a  j>cirtion  of  the  lung,  the  imlication 
ia  that  the  body  hiis  passed  into  one  of  the  subdivisions  of  the  bronchus. 

The  compensatory  increase  of  the  normal  vesicular  res]>iration  in  the 
opposite  lung  will  be  proportioned  to  the  iuterrenMire  with  the  function 
of  the  jiffei^ted  side.  When  a  narrow  bod 3*  becomes  l<Mlged  in  the  Inwdiea 
or  bronchus,  its  presence  is  indicated  by  a  sibilant  or  hissing  sound, 
heard  with  greatest  intensity  over  the  point  of  lodgment,  and  carried 
upward  and  downwawl  with  the  expiratory  or  inspiratory  movement. 

The  i)re,sence  of  jwiin  persisting  in  a  given  locality  points  to  the  seat 
of  lodgment  ()f  the  fon-ign  sulwtance.  Persistent  spjism  of  the  larynx 
until  tolerance  is  acquired  suggests  lodgment  in  the  ventricJe  of  this 
organ. 

TVeff/mfn/.— Tlie  immtHliale  indication  is  the  prevention  of  fatul  aji- 
phyxia.  and  this  may  require  rapid  laryngotomy  or  tracheotomy,  and, 
in  exceptional  iustanceij,  the  resuscitation  of  the  patient  by  the  method 
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of  SylvMt^T  (page3I).  As  soon  as  this  danger  is  obvitit^d,  the  removal 
of  the  forei)^  body  raay  be  nndertaken.  It  is  well  to  remt^mber  that  in 
a  few  inHtunceH  ^yniptuma  of  a.sphyxi;i  have  been  produced  Jfroiu  the 
epiglottis  hiiving  been  dntwn  intu  the  rimu  glottidis  by  a  j>owerful  in- 
spiratory effort. 

When  fatal  asphyxia  in  not  threatened,  no  immediate  u]>eratlon  is  in- 
dicated. The  patient  should  Im*  turned  head  downward  imd  \iolpntly 
shaken,  and  at  the  sumo  time  made  to  cnttgh  (ir  snet>ze.  If  tlic  substance 
is  smooth  or  heavy,  it  may  be  dislodged  and  expelled  in  this  manner. 

If  this  procedure  is  unsuccessful,  the  question  of  oi>erative  interfer- 
ence should  be  considered.  If  the  body  can  be  locateil  in  the  larynx,  it 
can  restdily  be  removed  by  the  opemtion  of  thyrotomy  if  the  jiatient  is 
a  child,  or  by  larynirotoniy  and  the-  intnMiti(Mi<m  of  the  little  finR(>r  intt* 
the  organ  through  the  wound  in  the  adult:,  pushing  the  ulTendiug  sub- 
[stance  upward  into  the  pharynx.  Either  of  these  procedures  is  prac- 
tically free  from  dangnr.  When  the  foreign  ImhIj'  has  pusw-d  into  the 
trachea  or  bronchi,  the  necessiry  for  operative  interference  will  depend 
upon  its  size,  shape,  and  location.  If  it  is  small,  and  produces  no  marked 
disturbance  of  respiration,  and  is  deeply  loflged,  no  effort  should  be 
made  to  remove  it,  for  the  following  reju-ious :  When  smuil,  it  is  not  apt 
to  inflict  serious  damage ;  the  tracheotomy  and  the  introduction  of  in- 
strumentH  into  the  respiratory  tract  are  dangerous  operations;  lastly,  the 
unwrtaiuty  of  tiuding  or  dislodging  a  small  body  should  be  taken  into 
consideration. 

When,  however,  the  character  of  the  foreign  lx)dy  is  such  that  its 
presence  is  a  source  of  great  danger  to  the  patient,  and  it  can  not  be  re- 
moved without  operation,  surgical  interference  isdemajided.    The  posi- 
tion for  the  iKitient  is  the 
same  as  for  tracheotomy, 
and  this  o^^eration  should 
be  done  as  low  down  as 
possible.     When  the    tra- 
chea  is  opened,    the   little 
finger    should    be    carried 
downward  to  the  bifuiva- 

tiou  in  tile  hojH)  of  l(M-ating  the  body,  and,  if  discovered,  ft  should  be 
l^rosped  with  a  pair  of  forre}is  and  removed.  If  jt  is  not  encountered 
b4dow,  the  upper  portion  of  the  tube  should  be  examined  In  the  same 
way.  If  it  can  not  be  reached  by  the  tinger,  the  angular  alligator-force{>s 
(Fig.  521)  should  l)e  earned  into  the  bronchial  tubes,  carefully  regarding 
any  arrest  in  the  pi-ogrewi  of  the  iiistriinient. 

A  solid  or  large  body  may  be  felt  and  seized  without  great  difliculty. 
A  small,  light  sulmtance  may  be  louchefl  \^'ithout  any  sense  of  resistance 
to  the  hand  of  the  0|>erator.  If  it  can  not  Im?  rL-cogniwd,  the  point  of 
the  inslnimt-nt  should  be  carried  into  the  bronchus  in  which  the  body  is 
located,  the  jaws  separated,  and,  while  open,  carried  about  hidf  an  inch 
further  in,  and  then  closed  and  withdrawn  in  order  to  see  if  the  object 
has  been  grasped.    This  mancBuvre  is  repeated  several  times  until  the 


&.1tCMAHH    «.    l». 


Fk).  Cil.— FoRcp*  ftn-  icnwviofT  hniga  boiU«  < 
mm  ibe  tnobaft  aud  hroocht. 


504 


A  TEXT-BOOK  ON  SURGERY. 


whole  length  of  the  hmnnhus  hiia  bnen  sean-ljcd.  Tf  the  fomgn  bcniy  is 
not  found,  it  will  l>e  judicious  to  search  in  the  *ipposite  bronchus,  for  it 
is  possiMe  for  it  to  have  been  dislodge*!  in  the  course  of  the  exploration, 
and  carried  by  the  respinitory  effort  into  the  trachea  and  down  into  the 
other  tube.  If  proper  force|)S  can  not  be  obtained,  a  loop  of  silver  wire 
may  be  used. 

The  exploration  of  the  trachea  should  be  done  with  g^reat  care  not  to 
inflict  nnniM-essary  violence  ui>on  the  mucous  membrane.  The  search 
should  not  1m?  prolonged  more  tluin  from  thirty  minutes  to  one  liour. 

If  the  body  is  removed,  the  wound  maybe  left  Ui  heal  by  granulation, 
simply  closing?  it  with  adhesive  strips,  or,  if  the  patient  has  borne  the 
anaesthetic  well,  it  will  l>e  hetter  to  stitch  the  trachea  with  catgut,  and 
tlio  edges  of  the  wound  seiKuiitely  with  the  same  substance.  If  the  obje<rt 
is  not  found,  the  tnichetil  wound  should  he  kept  open  by  inserting  a  lur^ 
trachea-tube,  or  by  sewing  The  tracheiil  rings  to  the  edges  of  the  divid&d 
integument  and  keeping  the  wound  open  by  tying  the  strings  behind  the 
neck. 

Figs.  522  and  fl93  ex.ictly  represent  an  air-gun  dart  which  was  lodged 
in  the  right  bronchus  of  a  boy  twelve  years  old,  who  came  under  my 

care  in  iy84.*  In  the  act  of  tilling 
his  hings  to  pr*^>ject  the  dart  from  the 

fll  gun  it  was  earned  into  the  tmcliea. 

Ij  SjMism  of  the  Inrj'ngeal  mnscles  fol- 

II  lowed  for  a  few  moments,  with  marked 

Jm  cj-anosis.    After  this  there  were  no 

^Jlfl^^k  symptoms  of  disturbance  beyond  a 

/^^l]^^^k  slight  ciiugh.  I  iierfurmed  tmcheot- 
M  ™  OnKOk  "™J'  "'^  '*^**  lowest  point  possible,  dis- 
lodged the  body  by  forceps  carrit»d 
into  the  bmnchus,  when  it  was  eject- 
ed during  a  violent  pnmxysrn  of 
coughing.  The  wound  was  left  to 
close  by  granulation. 
Laryiigcctomif,  or  exsertion  of  the  larynx,  although  a  forniidaldi^ 
operation,  is,  under  certain  conditions,  justiliable.  It  may  be  partial  or 
complete.  According  to  Cohen's  excellent  articlc,t  complete  laryngec- 
tomy has  Ijeeii  i)erfor.ned  ninety-one  times.  Thegrantyof  the  prooedum 
may  Ite  estimated  from  the  fact  that  over  one  thii-d  of  all  the  cases  died 
within  eight  days  of  the  operation. 

The  conditions  which  justify  the  operation  are.  The  invasion  of  this 
organ  by  nmlignant  neoplasm,  and,  in  rare  instances,  destnictive  chou- 
drills,  with  infiltration  and  threatened  occlusion  of  the  respiratoiy  tract. 
If,  after  a  careful  study  of  the  case,  the  surgeon  is  convinced  tliat  there 
is  a  fair  pmbability  of  relief  from  pain  and  prolongation  i)f  life  by  the 
removal  of  the  diseased  structures,  giiater  than  he  woidd  be  likely  to 
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obtain  by  the  palliative  operation  of  tracheotomy,  he  is  justified  in  ad- 
vitung  the  operation.  When  the  tissues  about  the  lurynx  an*  widely 
intillrattMl  with  the  mnlip'nant  neoplasm,  the  n[«'ru1i<>n  if*  n(>t  justifiable. 

It  is  performed  as  follows :  Tlie  patient  is  anaisthetlzed  with  ether,  by 
the  month*  and,  when  once  fully  anffi8ihetize<t,  the  narcosis  should  lie 
rontiniiwl  by  the  peetum.    The  first  step  is  to  reach  the  trurhca  at  a  point 
sutfic-irntly  low  to  be  well  out  of  the  diseaHod  zone.     An 
incision  is  made  ns  in  tracheotomy,  and  a  Trendelen- 
burg's tube  (Fig.  524)  is  introduced.    The  end  of  this 
Cube,  which  is  car- 
ried into  the  tm- 
chea,  is  Hiirround- 
©d  by  a  rubber  hnl- 
loon,  which,  after 
its  intnidunlion,  is 
intinted,  thns  com- 
pletely tamponing 
the    trachea    and 
preventing  the  es- 

wipe  of  IiUmmI  into  the  bronchi.  The  attachtuent  for  inhalation  nf  ether 
may  be  used  if  nee<led.  The  organ  is  best  exposed  by  a  crucial  incision. 
and  all  bleeding  should  be  arrested  as  the  oi>eratiou  proceeds.  I(  is  Xwat 
to  seize  all  vessi.'la  between  two  forceps,  divide  and  tie  them  as  directe<l 
in  the  operation  for  the  removal  of  ji^itre. 

A  tnicliea-tube  should  1hi  inserted  after  the  exsertion  is  completed. 
Alimentation  is  earned  on  through  an  u^suphageal  tube,  or  by  iutrodnc- 
tion  into  the  rectum. 

Par/ifU  hirf/iujerimny  is  performc^d  in  tlie  same  general  way  as  the 
preceding  operation. 

Neoplasms  of  thf  Larynx  and  Trachea. — Almost  every  form  of  new 
growth  has  l>een  removed  from  the  larynx.  No  portion  of  the  oi^n  is 
exempt.  Tlie  symptoms  are  referable  to  the  location  of  the  ne<)]>la8m 
and  to  its  size,  and  in  a  certain  sense  to  its  shajm.  Thost*  situated  U]hiq 
tlie  vocal  bands  are  first  noticed,  on  account  of  interference  with  the 
voice.  A  neopla.sm  may  develop  in  the  ventricle,  and  not  l)e  noticed 
until  it  encroaches  up(m  the  c^jrds.  Dyspmra  occurs  earlier  when  the 
tumor  is  situated  upon  the  rima  glottldLs. 

Cough  is  not  a  i>rominent  symptom,  for  the  reason  that  the  slow  and 
progressive  development  of  the  m-^plasia  gradually  accustoms  the  larynx 
10  its  presence.  SpasnuHlir  euugh  doe-s,  however,  occur  in  pedunculated 
growths,  which  are  raoveit  to  and  fro  as  the  air  rushes  in  and  out  of  the 
larynx. 

The  diagnosis  may  lie  made  from  the  symptoms  detailed,  bnt  chielly 
by  piilimtion  and  the  hiryngr>sco]>e.  The  htcation  is  simple,  but  the  dif  ■ 
fei-eutiulion  ns  to  the  character  of  the  growth  is  at  times  diilicnlt.  Papil- 
lomtUa  are  most  frequently  met  with,  and  papilloma  in  the  lan,-nx  pos* 
sewM  the  same  general  pro^wrties  observed  in  these  growths  In  more 
exposed  quarters.     They  are  most  commonly  found  npon  the  vocal 
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bands.  The  niraor  may  nppear  in  the  mirror  as  a  single  warMike  fun- 
gus, or  pinkish-gray  tuft  upon  the  cords  or  hirj-ngeal  wall,  or  there  may 
be  sfevenil  which  lill  a  givat  part  of  the  opening.  The  fibroid  laryngeal 
polypi  ijlbrmnata)  \vTf.  rlnt^fly  pyriforra,  ]>«<lunculated,  and  stmooth,  in 
location  and  cuU>r  rt'tn^nibling  i\w  papillomata. 

Biichojulromala  of  the  larynx,  less  frequently  obsen^ed  than  tlie  two 
preciMling  n<;oplasn)H,  are  devflo|>ed  from  the  t-artihige  pri>per  of  ibe 
larynx.  They  are  usually  seen  in  the  vicinity  of  the  cric<i-arytcn<iid 
articulation.  Cytttlc  tumors  are  rare.  Occlusion  of  the  duct  of  tlie  hoc- 
cuius  lan/tiffis  will  lead  to  the  appearance  of  a  tumor  in  the  ventricle^ 
between  the  true  and  false  bands.  Other  cysts  may  result  from  simple 
fiiiliciilar  orduwon.  Tvlangiectash^  or  antfioma,  is  a  still  rarer  form  of 
laryngeal  tumor.  Carcinrmia  {tipUhdivma)  is,  unfortunately,  not  a  rare 
disease  *jf  this  or:gan.  Sarcoma  is  very  rarely  met  with.  BpUhelioma  of 
tlio  larynx,  in  conniion  with  all  mali(<nant  uus  well  as  benign)  neoplasms, 
occni-s  chiefly  at  the  upper  poitions  of  the  organ. 

The  treatment  of  all  forms  of  benign  tumors  of  the  larynx  is  their 
removal  with  the  knife,  scissors,  the  snare,  or  caustics.  Removal  of 
malignant  growths,  to  an  extent  suflieient  to  prevent  reourrence,  without 
a  total  or  partial  luryngeclomy,  is  rarely  p(W.sible.  Dentgn  gniwths, 
especially  the  smaller  new  formatitms,  may  be  removed  host  by  rhromic- 
acid  crystals  dii-ecily  applied,  at  frequent  sittings.  A  small  pellet  of 
cotton  is  nrtuched  to  the  end  of  the  applicator,  and  a  panicle  of  chromic 
acid,  of  convenient  size.  Is  picked  up  on  rliis  and  carried  dowTi  to  the 
tumor.  The  rrystjils  oiUiere  to  tho  lint  until  (hey  come  in  contact  with  a 
moist  surface.  In  cunying  the  instrument  through  the  m(mth,  care  must 
be  taken  lo  avoid  touching  the  mucous  surfaces.  I-lpiihelioma,  In  its 
early  stages  of  development,  may  be  successfully  destn>yed  by  this 
escharotic.  The  operator  should  take  advantage  of  the  ann^thetic 
properties  of  cocaine  to  render  the  pharynx  and  larynx  tolerant  of 
manipulation.  Nitrate  of  silver  may  also  be  used,  but  is  inferior  to 
chntmic  ai-id. 

AfyuUion^  orteanng  away  the  neoplasm,  is  a  useful  and  frequently- 
employed  method.  For  this  purpose  various  forms  of  forceps  have  been 
used.  Ftxiuneulatcd  tumors  nuiy  lie  snared  and  cut  away  with  the 
wire  loop  of  Jan-is.  Fibromata  often  adhere  so  tenaciously  that  they 
can  not  be  torn  away  without  damage  to  the  larynx.  Can"!  should  be 
taken  to  regulate  the  force  so  that  injury  to  the  vocal  bands  or  the  smaller 
cartilages  may  be  avnidetl. 

The.  oiH'ralion  of  thifrftf'ymt/ — hei-ettifore  de,serilM!d — gives  the  U'st 
oomnuind  of  the  cavity  of  this  organ,  and  allows  the  more  thorough  and 
safe  removal  of  the  neojdasm. 

Nenpla.ima  similar  in  character  to  those  found  in  the  larynx  may 
occur  in  the  trachea  and  bi-onchi  The  location  of  the  new  gjowtli  may 
be  determined  fi-om  the  physical  signs. 

The  treatment  is  strictly  sni^cal,  and  involves  physical  exploration 
of  the  ivspiratory  tract,  with  avulsion  or  excision  of  the  growth,  or  the 
introducticin  uf  the  tnichea-tulm  to  prevent  a.sphyxia. 
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PriAUYSX  AND  <E90PnAai:s. 

"Phan/njr.—'Sin^Ansmn  of  the  walls  of  Huh  cavity  are  mmpnraliTply 
mn'.  They  occur  u.sually  in  ihe  vault,  and  are  attached  to  ihe  niiirous 
membntne,  or  jK^rinHleum,  beiieaih  thf  buHilar  process.  The  treainient 
consists  in  removal  by  tbe  suiirf  or  by  the  ^alvamicjiwtpry.  When  a 
tumor  of  any  considerable  size  )«  lo  he  wnioved  by  the  knife,  it  may  be 
necessary  to  perform  tracheotomy,  insert  a  tube,  and  tampon  the  pharynx 
as  a  prelimitiary  measure.  In  some  instances  deligation  of  both  external 
Ciinitid  nrlerie-s  is  advisable.  In  otie  iustancje  I  was  com])elled  to  do  this 
to  avert  almost  fatal  lurmorrhage  fn>ni  a  very  va.wular  tumor  of  this  re- 
gion. In  ihis  case  the  tumor  was  exceedingly  well  exposfsl  by  splitting 
the  soft  pjilate  in  the  median  Hue,  and,  witli  a  itey hole-saw.  I  then  made 
parallel  sections  thnm^h  the  bony  jmlate,  one  quarter  of  an  inch  on  either 
Bide  ot  the  median  line,  for  a  depth  of  three  quarters  of  an  inch.  The  por- 
tion between  these  lines,  together  with  the  contiguous  portion  of  the 
vomer  to  wliich  tlie  noophutm  was  attache<l4  was  excise^l. 

J^hreiff/i  bodies  are  not  infrwpiently  lodfcixl  in  this  organ.  They  may 
l>p  {ii.spovered  by  ins|mrti(m  with  the  i>ImrynpifsiTope,  or  felt  with  the 
index-iinjcer.  Retropharyngeal  abscess  follows  in  a  certain  pn>portion  of 
cases  in  which  the  foreign  body  is  not  removed  soon  after  its  introduction. 

The  tre-idmetit  is  removal  by  the  aid  of  the  minxir  and  the  curved 
forcepa. 

CEsopirAons. 

Supture  of  the  opsophagns,  though  several  instances  are  recorded,  is 
exceedingly  rare.  The  accident  occurs  in  forced  efforts  at  deglutition 
after  great  distention  of  the  stomach  by  over  eating  and  drinking.  The 
symptomg  are  intense  jxiin  in  the  region  of  the  rupture — which  is  usnally 
in  the  long  axis  of  the  tube  and  near  the  diaphragm— followed  by  rapid 
and  fatal  collapse.  Vomiting  does  not  o(xur,  although  the  contents  of 
the  stomach  may  l)e  emptied,  iu  ]>art,  into  tlie  niediu.stiuuni.  Suigi<^l 
interference  is  not  justiliable. 

jForeiffn  Bodies. — The  lodgment  of  bodies  in  the  o'sophagus.  resnlt- 
ing  in  partial  or  cumplete  occlusicm,  is  of  fretpiont  occunvnce.  The 
gj/mpfaruJi  iU'\nMul  in  great  part  iipcm  the  character  of  the  foreign  su!>- 
stance.  A  sharp  and  narrow  body — as  a  bone,  pin,  needle,  or  splinter  of 
wood— will  produce  pain  at  the  seat  of  lodgment,  but  will  allow  the  pas- 
sage of  liquid  and  semi-s<>lid  ingesta.  Soft,  compressible  particles  of 
large  size  miiy  cimipletely  cM-cIude  the  tulw,  and  cause  pressnn>  npi)n  the 
tnn'hea  suftirient  to  induce  marked  asphyxia.  The  diagnosis  must,  in 
parr,  lie  baaed  upon  these  symptnms  and  tlie  history  of  tbe  accident. 
Pressure  uver  the  seat  of  lodgment  of  a  sharp  .substiince  will  exaggerate 
the  sense  of  |«ain,  while  the  inability  to  swallow  liquids  will  indicate  the 
complete  occlusion  of  the  tube.  The  Introduction  of  the  elastic  oesopha- 
geal sound  (Fig.  .'iSS)  will  demonstrate  the  pi-eeence  of  any  occluding  body. 

In  order  toinlroduce  this  instrument,  lubricate  it  with  the  white  of  an 
eggf  and  cause  the  jKitient  Ut  thr:>w  the  head  hack  so  as  to  bring  the  axis 
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of  the  mniith  and  pharynx  in  line  with  that  of  the  ORSophaj^ns.  Insert  !he 
bougie  so  that  the  jtoint  will  glide  over  the  root  of  the  lungne  and  strike 
the  posterior  wall  of  the  phiirynx  InOiind  the  larynx.  The  tongue  Hhould 
not  be  drawn  out  of  the  mouth.  Spasm  of  tlie  glottis  will  prevent  the 
instrument  piissing  into  the  larynx,  while,  if  kept  in  the  median  line  and 
pushed  carefully  down,  it  will  pass  into  the  oesophagus. 


Via,  89ft,— (KsoplwgaBl  Mand  aad  bulba. 

The  location  of  the  foreign  body  will  be  indicated  by  stoppage  of  the 
sound.  The  pro^nosi^  is  favorable  when  the  occlusiim  is  not  complete. 
If  the  distention  is  great  enough  to  interfere  with  respiration,  the  gnivity 
of  the  accident  is  inci-eased.  Intluniination,  al>sces8,  and  perforation  nf 
the  (Esophagus  may  occur  if  the  obstiuctitm  is  not  nmuived  within  the 
llrst  few  days, 

Trea/m-eni. — When  a  foreign  Itody  Is  lodged  in  the  oesophagus,  and 
does  not  completely  occliulc  its  cnlilwr,  it  may  usually  lie  di.slodged  by 
producing  emesis.  If  there  is  complete  obstruction,  the  act  of  vomiting 
should  not  be  excited,  nor  is  the  emploj-nienl  of  a  sound  or  l>ongie  to 
push  the  object  into  the  stomach  permissible, 

AVhen  the  substance  lodged  does  not  occlude  the  flpsnphagus,  and  eme- 
sis has  failed  to  dislodge  it,  the  umbrella-prohnng  (Kig.  Si26)  sliouUl  be 
intrtxluci'd.  This  instrument  is  Iubricate4.  closed,  and  passed  into  the 
oesophagus  until  the  bristles  are  well  beyond  the  point  of  lodgment,  when 
they,  by  pressure  upon  the  whalebone  'handle,  are  projected,  completely 
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filling  the  tnlw,  and  the  probang  withdrawn.    If  the  in-    si 
trodnetion  of  thLs  instrument  is  difficult  or  painful,  an 
ffisthetic  should  be  administered. 

In  rase  of  complete  obstruction,  where  the  danger  of  imiuition  ia 
threatened,  or  where  pressure  upon  the  trachea  must  be  relieved,  asoph- 
agotom-f/  should  l>e  performed. 

The  incision  8hou]d  be  made  about  Ave  inches  in  extent,  along  the 
antericu'  border  of  the  left  st^uTio-mastoid  muscle.  If  the  occlusion  is 
high  up,  the  center  of  this  cut  should  be  opposite  the  point  of  obstruc- 
tion. If  it  is  l>elow  the  sternal  level,  the  tube  should  be  opened  as  low 
down  as  possible.  If  necessary,  the  sternal  origin  of  ihe  niastoideus  may 
be  divided.  The  carotid  artery  and  jugiilar  vein  are  left  to  ihe  outer 
side.  The  thyroid  body  should  be  drawn  outward  or  lifted  upward. 
The  omo-hyoid,  thyr(>hy<^)id.  and  sternohyoid  muscles  shonld  be  held 
to  the  inner  side.  A  sound  should  now  be  introduced  into  the<psopha- 
gua,  in  order  to  serve  us  a  guide  to  the  u])eraLor.    The  oiieuing  should  be 
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made  on  the  lateral  and  posterior  aspect  in  order  to  avoid  the  recorrpnt 
hiryngeal  nerve.  With  the  finger  introduced  into  the  wound,  the  foreign 
body  may  be  felt  and  reinuved  by  the  alligatoi-forceps.  It  is  usual  to 
l<>avu  the  wouud  open.  For  (he  tirat  three  or  four  days  afler  the  oi>era- 
tion  the  patient  must  be  fed  by  a  tnbe  introduced  through  the  mouth 
and  Iwyond  the  wound. 

Strieiure. — Striclun-  uf  tlie  <r*s(iphaj;us  nmy  be  siMusmodic  iir  ortnimr. 
The  irritation  caused  by  an  oriKanic  stririure  may  not  only  exajr^erate 
the  degree  of  constriction  by  exciting  spasm  of  tlie  mnscnlar  fibers  of 
Ibis  tube  in  the  immediate  vicinity  of  tlie  stricture,  but  aiRO  at  points 
remote  froui  the  sent  of  the  or^iniir  le-sion. 

Organic  atrictnre  is  companilively  rare.  It  may  n^sult  from  iutlom- 
matinn  of  the  opsuphu^us  cauwid  by  the  inst\s(i(m  of  scniditifr  water,  stnmg 
aci(is  or  iilkalies,  the  lodgment  of  foreign  IxKlies,  by  wounds  of  the  neck, 
the  presence  of  a  neoplasm,  an  nneiirisra,  or  by  tlie  local  cxpreasion  of 
some  general  dyscrasia,  as  in  syjjhilis. 

The  diagnosis  is  detenninei.1  by  interference  with  deglutition  and 
by  physical  exploration  with  the  bulbous  bougies. 

TliH  jfTognosis  is  uiifavomble,  although  a  fatal  termination  may  not 
lie  reached  for  a  considerable  period. 

The  treatment  cnnsi.'it.s  in  dilating  the  stricture  by  means  of  elastic 
l>i)ugies,  introduced  at  intervals  of  two  or  three  days.  These  instru- 
ments should  be  softened  by  being  placed  in  warm  water  for  a  few 
minutes  before  they  are  used.  The  mechanism  of  introdnction  is  the 
name  as  for  the  bulbous  bougies  ju:$t  <iescribed.  An  extra  long  wliale- 
bone  bougie,  after  the  pattern  of  Bunlt's  clilating  ujiHhnil  filiform  bou- 
gie, will  prove  of  service  in  strictures  of  such  small  caltl>er  that  the 
ordinary  (eiuiphageal  bougie  can  not  be  introduced. 

Internal  O'sophagotomy  is  a  justifiable  ppnc<**lure  in  cases  of  organic 
stricture  which  will  not  yield  t^)  careful  and  i>ersistent  efforts  at  dilata- 
tion.   In  its  performance,  the  cesophagotome  of  Prof.  Sands  (Fig.  527) 


Fib.  m.  * 

Prof.  Ssn(l«'a  «aw(>bigi>tMD«.        .^^^^ 

should  be  preferred.  As  described  by  this  surgeon,*  the  shank  of  the 
instrument,  which  is  fifteen  inches  and  a  half  in  limgth  and  four  milli- 
metres in  diameter,  is  a  Hexible  lul>e,  made  of  namtw,  spiral  steel  plate, 
secured  within  by  two  pieces  of  line  wire,  in  order  to  prevent  sti-etching 
or  separation  of  the  spiral  coU.  The  instrunient  is  provided  with  a  vari- 
able numl>er  of  steel  bulbs,  each  bulb  being  furnished  with  a  comrsp<»ud- 
ing  knife-blade.  The  bulb  is  linuly  fastened  by  a  screw  to  the  distal  end 
of  the  shank,  and  llii*  knife  is  attached  to  an  inner  flexible  stfivl  hkI,  ma- 
nipulated by  a  thiinib. screw  at  the  proximal  end  of  the  insinimeiit.  By 
turning  this  screw,  the  knife  is  drawn  out  bom  its  concealed  position 
within  the  bulb,  the  back  of  the  blade  sliding  over  a  firm  inclined  plane. 

•  "  New  York  l[e<licBl  Jourod,"  FebniBrv.  1894. 
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An  index  on  a  dial-plate  indicates  the  amonnt  of  projection  of  clie  blade, 
the  maximtiDi  being  twi»  millimeties  aud  a  half.  A  small  slidiuf;  rin^ou 
the  spiral  tuln'  is  iis«Mi  to  indicate  the  di.stunim  of  the  strirtiin'  from  the 
inci8i)r  teeth.  The  bulb  being  conical,  the  opemtor  can  n'adily  perceive 
when  it  cornea  in  contact  with  the  stricture,  before  he  projects  the  blade. 
In  oijeraling,  a  bulb  must  be  employwl  which  exactly  Ht.s  (he  strictiire ; 
the  depth  of  the  incision  will  then  jnst  equal  the  distance  to  wliich  the 
Made  is  projected  by  the  action  of  the  screw  in  the  handle.  The  bulb  is 
introduced  beyond  the  sti-iotui-e,  and  the  instrument  withdrawn  until  the 
shoulder  of  tbe  bulb  indicates  thai  it  is  in  contact  with  the  inferinr  or 
gastrio  border  of  the  stricture.  It  is  then  turnnd  so  that  the  knife  is  pos- 
terior, the  screw  in  the  handle  which  projects  the  blade  is  turned  to  the 
requU^d  extent,  and  the  constricting  baud  divided  by  pulling  the  instru* 
ment  outwanl  uuril  resistance  caascs.  The  blade  is  then  concealetl  and 
the  a>sophagoromc  withdrawn.  The  dilating  bongies  may  l>c  intrrtdnced 
at  once,  or  this  may  be  postponed  for  twenty-four  hours.  Th'^  danger 
to  be  guarded  against  is  an  incision  through  the  wall  of  the  a>so]»hagn8. 
With  the  iustruineiit  of  Prof.  Sands  this  is  scai-cely  ptissible,  espeirially 
when  thesuiiUler  bulbs  aiv  used,  since  the  greatest  pnijectionof  the  blade 
is  only  a  little,  nrnre  than  one  twelfth  of  an  inch. 

When  the  occlusion  is  so  complete  that  the  te.sophagotome  can  not 
be  employetl,  or  if  for  any  reason  this  nieihiid  of  procedure  is  contra- 
indicjLted  and  inanition  i.s  threatened,  tlie  openition  of  gastn>stomy  is 
imperative.  It  is  not  only  to  be  commended  in  permanent  occlusion  of 
the  ojsopha^ruH  fmm  Htrictnre,  a  diverticulum,  or  nenpliiKUi,  but  in  those 
oases  in  which  exten.sive  intlaramation  has  resulted  from  the  ingestion 
of  cori-osive  substances.  In  this  last  cuuditinn  the  oiwration  is  intemled 
to  kee])  the  orgnn  at  rest  during  Ibe  process  of  repair,  in  which  nothing;? 
but  water  is  iM».»we<l  through  the  cesophagus. 

C/Jcrrt/ioa.— Beginning  near  the  xiphoid  appendix,  an  incision  four 
inches  in  length  is  made,  parallel  with  and  from  one  half  to  one  inch  dis- 
tant fn»ni  the  ciratal  curtilages  of  the  left  side.  Strict  antisepsis  should  be 
employed,  and  all  bleeding  thoroughly  stopped  before  the  parietal  layer 
of  the  peritonaeum  is  divided.  When  this  is  done  the  index-finger  should 
be  intro*luced  and  the  stomach  sought  for.  If  the  obstruction  to  ibe 
(csophiigus  i.s  of  long  standing,  the  organ  will  lie  found  contracted  and 
much  snialtcr  tluin  normal.  When  the  anterior  wall  is  nuide  nnt,  it 
should  be  seized  with  a  forceps  or  tenaculum,  drawn  up  to  the  wound  in 
the  abdomen,  and  held  in  this  pipwtion  by  an  a.taistant.  The  wound  in 
the  alMlomiuul  wall  should  now  Iw  closed  from  e;icli  end,  tciiving  an  oj)en- 
ing  from  one  and  a  half  to  two  incites  in  length.  The  sutures  should  Ih> 
of  silk,  and  should  pass  rhrough  the  integument  and  the  jmrietal  retleo- 
tion  of  the  peritonaeum  wherever  the  serous  membrane  has  Ireen  divided. 

The  anierior  wall  of  the  stomach  is  now  securetl  lo  the  margins  of 
the  w<iund  in  the  following  manner;  Fine  sutures  of  iron-dywl  silk  are 
carried  at  internals  of  from  one  eighth  to  one  quarter  of  an  inrli  ihrongh 
the  integument  at  a  like  distance  from  the  edge  of  the  incision,  passing 
through  the  parietal  peritonaeum  and  into  the  wall  of  the  stomach,  be- 


(ESOPHAGUS. 


511 


rween  the  miisrnlar  ami  i>eritnnonl  luyera  of  this  or^cnn.  The  newlle 
shonUl  nin  beneath  the  peritoneal  layer  of  the  sromaoh  for  alwut  one 
eiffhth  of  an  inch.  These  eutures  are  carried  entirely  ai-onmi  the  elHp- 
tir'Hl  o|)eiuD^,  in  this  way  nuitin;;  (he  peritoneal  layer  of  the  stoiuaoh 
with  that  of  the  abdoniinal  wall  and  (he  inte^ttmeut.  A  separate  row  of 
fluttires  .stitching  the  edges  of  the  parietal  i>eiitonH'uai  to  that  coiering 
the  stoniaeh  i»  preferred  by  some  ofierators.  It  is  best  not  to  open  into 
the  stiimach  until  after  the  expiration  of  from  thirty-six  to  forty-eight 
hours,  hy  whirh  time  uniim  will  have  oeeurred  lietween  the  r<)ntI<;uou8 
layers  of  peritonieuro,  and  the  danger  of  infiltration  into  the  ravity  of 
the  alMlouien  avoided.  If  the  necessity  for  nourishmenl  is  extreme,  and 
rectal  alimentation  can  not  be  relied  upon  to  sustain  the  patient,  a  qnaa- 
tity  nf  milk  nr  liquid  fiHnl  may  be  injt-cled  by  means  of  a  meilitim-siKed 
a«pirat/ir-needle  jiiusHed  thnmgU  the  anterior  wall  of  the  stomaeh.  When 
the  incision  is  made  it  should  be  from  three  quarters  to  an  inch  in  length. 
An  bour-^lass-shapwl  hard  rubl>er  nipjile,  with  a  lumen  of  at  least  one 
third  of  an  inch,  should  be  inserted.  A  cork  fitted  to  this  will  prtjvent 
n^TOi^tation  ;  or  a  rubber  tube  may  be  substituted. 

Liquid  or  semi-solid  articles  of  food  may  l>e  intro<luced  directly  Into 
the  stomach,  or,  as  i)racticed  in  the  remarkable  case  of  Dr.  L.  L.  Stal4>n, 
of  ^'orth  Carolina,  the  food  may  be  masticuled  and  thus  submitted  to 
the  nctitm  of  the  KJiliva,  and  may  then  be  forced  from  (he  mtuitli  into 
the  stomach  through  a  tul>c. 

iVVip  Formations. — Epithelioma  is  the  most  common  neoplasm  met 
with  in  the  opsophagus.  Colloid  and  medullary  cancer  and  Mtranna  are 
rare  in  this  organ.  Cancer  occurs  usually  between  the  thirty  tirih  and 
sixty-fifth  year  of  life.  The  favorite  locatitm  is  n«ir  the  di!ii)hnigm. 
The  sjTnptoms  of  malignant  grt>wth  are  chiefly  those  due  to  obstruction 
and  the  development  of  the  eancerous  cachexia. 

Non-nialigmint  neoplasms  uru  slower  in  development,  and,  l>eyond  the 
dysphagia  they  may  produce,  do  not  affect  the  general  condition  of  the 
patient, 

TVcrt^m^'n/.— Malignant  new  growths  of  the  cpsophagus  always  jnstify 
a  grave  prognosis,  especially  so  when  situated  in  the  lower  portions  of 
this  (>rg;in.  Rcyonil  palliative  treatment  hy  dilat^iliim  with  iMuipies,  or 
gastrotoniy  after  deglutition  is  s«'riously  iiu]Mun?d  or  impossible,  nothing 
can  be  dona  Non-ma)ignant  neoplasms  are  alst>  not  amenable  to  siii^- 
cal  interference  when  situate<l  below  the  level  of  the  np|«'r  Imnler  of  the 
sternum.  When  the  upper  portion  of  the  resophagiis  is  involved,  opera- 
tion is  indicated,  not  only  to  relieve  dysphagia,  hnt  in  the  effort  to  re- 
move the  disease. 

UCxopfmyi'.cttnnyy  or  exsection  of  a  portion  of  this  organ,  mny  occa- 
sionally be  justified  in  the  removal  nf  a  nialignuiit  growth  of  limited 
extent  and  situated  in  the  upper  portion  of  the  tube.  The  probability 
that,  liefore  the  character  of  the  neoplasm  is  discovered,  infiltration  of 
the  neighboring  tissues  will  hare  m-curred,  almost  preelndes  a  favorable 
result,  and  is  therefore  a  8tTf>ng  argument  against  the  propriety  of  the 
operatjoQ. 
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Diverticula^  or  pnncheB  communicating  with  the  cavity  of  the  ossoph- 
agiia,  an!  oceaftiunally  met  with.  They  may  be  coogenital,  but  are  more 
freqoenrly  iiwiuirtid.  They  communirate  wiih  iUl^  CRsupha^ua  osuatly  on 
its  posterior  wall.  CcrvirjU  u'soiihii^*al  diverticaila  ti[tcn  into  the  main 
tnbe  »t  the  junction  of  the  cesophagtis  -with  the  pharynx,  whence  the 
pouch  may  extend  l>etween  the  vertebral  column  and  the  a'(M>i)li:i^us 
as  far  down  as  the  bifuiTation  of  the  trachea.  Thoi-acic  «rs(>|)hageal 
diveiiicula  occur  most  frequently  op|)oaite  the  origin  of  the  bronchi. 

The  cauKcn  of  those  abDoraial  jKiuchos  are  various.  As  stated,  thpy 
may  be  the  result  of  a  failure  in  normal  development.  A  stricturL*  of 
the  (Kiophagus  may  lead  to  a  dihitatlon  and  jwurliing  of  this  orfran  in 
that  portion  immediately  alwve  the  seat  of  constriction.  Degeneration 
of  the  muscular  fibers  of  the  tube  in  a  limited  area  may  lead  to  a  hernia 
of  the  mucous  membrane,  in  which,  by  tlie  impaction  of  ingested  matter, 
a  diverticulum  is  formed.  Ulceration  of  Ihe  lining  membrane  at  any 
point,  and  from  any  cause,  may  le4id  to  (he  development  of  a  sac  or 
pouch  by  tho  infiltration  of  ingesta  Iwhind  the  mucous  membrane.* 

The  diagnosis  of  these  diverticula  ia  made  with  great  difficulty,  and 
little  hope  of  relief  is  oifered,  even  wlien  the  character  of  the  lesion  is 
recognized. 

The  presence  of  the  tumor  is  indicated  by  dysphagia,  and  this  symp- 
tom may  vary  in  severity  with  the  act  of  deglutition  which  carries  f»x>d 
into  tl^e  pouch.  Byspncea  may  be  present  as  the  result  of  pi-esr<ure 
upon  Ihe  tracliea  and  bron<:hi,  and  plionation  may  be  interfered  with  if 
the  pncumoga-strio  or  rcciurnrnt  lai-yngeal  nerves  are  involved. 

The  Iredtment  is  chieily  palliative,  and  consists  in  tlie  use  of  liq^aid 
diet. 

Vistula  of  tlie  opsophagus  may  oroui-  as  a  result  of  a  ix»netrating 
wound,  or  from  an  abscess  or  ulcenilion  which  destroys  a  portion  of  the 
(esophageal  wall.  A  few  instances  of  supposed  congenital  fistula  have 
been  reported. 

The  diuffiiosis  will  dejiend  up(m  the  passage  of  ingested  matter 
through  the  outer  opening,  or  the  successful  introduction  of  a  probe 
from  without. 

The  treatment  is  surgical,  and  on  the  same  principle  as  applitMJ  to  all 
fistulous  tracks ;  they  should  be  laid  open  by  iunision,  packed  to  arrest 
bleeding,  and  afterward  allowed  to  clc)so  l)y  granulation.  Or,  as  in  the 
recent  pi-ocedure  for  the  relief  of  fistula  in  ano,  (he  lining  membrane  of 
the  fistula  may  be  dissecte^l  away  and  the  wound  closed  tlironghout  with 
catgut  sutures. 

*  RokUtiiwky  Vm  idvaaood  Cm  tbcoir  tbnt  thornrlc  divorUcuU  re-milt  from  atrnpliy  of  the 
bnnobUl  lymptwlic  glandti,  whicli  ore  sitnaUid  on  tlie  anietior  aad  lutcral  a«{>ccU  of  tbe 
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Mammary  Oland — Ctmgenilal  Defects. — One  or  both  of  these  organs 
may  l)e  absent ;  one  may  develop  fully  while  the  other  remains  in  its 
primitive  condition  ;  there  may  be  three,  ftmr.  or  tive,  the  snpernn- 
mprary  glands  l)eing  ]ila(:ed  uiiuu  the  back,  alxlomen.  axilla,  or  thigh. 
The  nipple  may  Im*  absent  or  retracttid,  and  may  be  bifid  or  multiple^  as 
many  as  a  half-dozen  occurring  within  the  limit  of  the  areola. 

The  author  presented  to  the  New  York  Surgiral  Soriety  a  riuwj  in 
which  a  sup**rnumprary  ^land  was  sttuate<l  in  the  axilla.  The  develop- 
ment of  this  organ  simuUanc«usly  with  the  normal  breasts  produced 
great  pain  by  pressure  upon  the  branches  of  the  axillary  plexus.  Relief 
followed  extirimtiun  of  the  abnormal  gland. 

Inflamviatioti  of  the  nipple  is  uBoally  trauuiattc,  txTurring  at  the 
early  i»eriml  of  lactiition.  and  Iwing  i-aused  by  prrssure  from  the  gums 
of  the  infant.  It  may  idso  l>e  involved  in  the  extension  of  a  manimitis 
along  the  galactiferous  ducts. 

The  first  indication  In  treatment  is  to  give  the  organ  rest,  A  rubber 
shield  may  be  used  to  prevent  injury  while  nursing,  or  the  child  kept 
away  from  the  breast,  the  distention  of  the  gland  l)eing  relieved  by  artj- 
ficiul  means.  Poultices  of  tlax-sewl  <ir  other  emollients  should  be  applied 
during  the  acute  inflammatory  process. 

Abscess  of  the  nipple  and  the  contiguous  skin  and  subcutaneous  tis- 
sue is  an  occasiimul  sequence  of  inflammation  of  the  ni]>ple. 

The  treatment  is  evacuation  of  the  pus  by  one  or  more  incisions  made 
in  the  axis  of  the  efferent  ducts. 

Eczema,  ot  fiss^itre  of  the  nipple,  is  of  frequent  occurrence  during  lac- 
tation. It  is  always  annoying,  and  at  times  causes  severe  pain.  Every 
source  (if  irritali<m  should  be  removed.  If  the  integument  is  iuflameil, 
poultices  should  be  applied,  nnd,  after  the  acute  inflammation  subsides, 
the  closure  of  the  fissures  may  be  hastened  by  the  ItK-al  use  of  glycenfe 
of  tannin  or  other  lustringenr.  Chronic  inflammatory  processes  of  the 
nipple  which  ore  intiuctable,  resisting  all  constitutional  and  local  i-eme- 
dies,  demand  free  incision  and  ablation  of  the  diseased  area. 

BpithfU-oma  is  the  most  frequent  form  of  malignant  neoplasm  of  the 
nipple.    The  treatment  is  free  excision. 

Papilioina,  Jihromn^  angioma,  rysts,  etc.,  may  occur  in  this  oi;ganj 
and  should  be  i-vmoved  by  the  knife  as  soon  as  disct>vered. 
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Jl/a*/iYM.— Inilamniation  of  the  breast  may  be  acnt«  or  chronic, 
traumatic  i>r  idiopathic.  A  nngle  lobule  or  subdivision  of  the  gland  or 
tho  entire  urg«n  miiy  l)e  involved.  Tn  t"he  more  wvertf  form ^  of  inflnm- 
mation  the  pmcess  may  extend  along  the  ducts  to  the  nii>ple  and  Ijat'k- 
ward  into  the  Bubmanimury  tissiips. 

Tranmntlc  mnstitis  is  usually  (■iroumsrrilM^d.  the  integiininnr  nnd  snl)- 
cutaneons  areolar  tiasiio  Iniing  also  involved.  The  deeper  tissues  escape 
unless  grejit  and  unusual  violence  has  been  intlieted. 

Idiopathic  mastitis  is  almost  always  connected  with  lactation,  orour- 
ring  usually  during  the  first  few  weeks  after  ])arturition.  In  rare  eutws 
it  ocpurs  at  intervals  in  non-juvgnant  females,  the  sjTuptoma  of  this  dis- 
order being  associated  i>eri)iilii'ally  with  the  menstrual  function.  Mas- 
titis is  also  'I  symptom  of  parotitis  or  ^'mnmps.^ 

The  milder  forms  whieh  oerur  during  hirtntion  are  little  more  than 
exaggerations  of  the  normal  functions  of  this  oi^n,  while  the  more 
typical  pathological  process,  commencing  in  the  hypersemia  of  the  secre- 
tory apparatus,  is  exaggerated  by  obstruction  to  (he  eseape  of  the  milk 
through  the  galnctiferous  duets.  This  obstruction  may  occur  at  any  por- 
tion of  the  efferent  dut^ts,  although  the  oceluston  is  usually  situateil  in 
or  near  the  nipple.  Distent  ion  of  the  duct  and  its  sulHliviainns  leading 
back  to  the  a^int  follows,  and  intlammation  ensues  in  the  entire  limit  of 
obstruction. 

i^tfmptoms. — The  firet  indications  of  inflammation  of  the  mammary 
gland  are  pain  and  1f>calized  indnration.  The  pain  is  constant,  and 
usually  severe  in  chnmcter,  and  may  extend  along  the  ribs  to  the  axilla. 
The  induratit>n  is  usually  well  detined,  and  may  consist  of  one  or  more 
nodiihis.  Injectiim  of  the  skin  is  marked  over  tlio  urwi  of  indumtion. 
The  temperature  is  elevated  one  or  two  degrees,  the  pul.sei  inerease<i  in 
frequency,  and  a  well-pronounced  dull  or  a  series  of  rigors  is  apt  to  l>e 
a  feature  of  the  earlier  stages  of  this  disease, 

Treatment. — As  soon  as  inflammation  is  threatened  the  breast  should 
be  supported  by  a  bandage,  or  long,  soft  towel,  or  handkerrhief  tlirown 
around  the  neck  and  shoulder  and  beneath  the  gland,  holding  it  in  the 
position  of  least  discomfort.  In  the  stage  of  hyj>ei-a}mia  the  application 
of  a  light  ice-bag,  with  limited  compression  of  the  organ,  is  advisable. 
The  nipple  should  bo  kept  moistened  with  a  tuft  of  cotton  .siilumted 
with  va-seline  or  oil,  which  is  placed  in  position  Iwfore  the  ice-bag  ts 
applied.  Careful  attention  shoidd  be  given  to  the  fi-e<iuent  evacuation 
of  the  milk.  ^Vhen  the  nipple  is  inllaiiied,  artilicia]  means  should  be 
employe<l  to  empty  the  breast.  If  the  intiiimmiLton,'  process  does  not 
yield  to  this  treatment  after  the  first  few  days,  it  should  bo  alwndoned 
and  wanii  ]*oiiIiiees  applied.  It  is  imi>ortaiit  to  recognize  the  earliest 
collection  of  pus,  and  to  relieve  it  by  aspiration  or  Incision.  Indeed, 
when  the  indunition  is  localized  and  well  marked,  it  is  gr«td  ])mclirH 
to  explore  under  cocaine  with  the  large  hypodermic  needle  to  determine 
the  presence  of  suppuration.  If  no  pus  l»e  found,  the  puncture  does 
no  hann,  and  of  itself  often  affords  relief  fiom  tension. 

When  abscess  exists  the  pus  should  be  freely  evacuatetl  by  aspira- 
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tion  or  inci^oD.  If  the  eoUecHoTi  is  de«»p-8eat4'(l.  requirinc  an  inrisinn 
through  u  cMmsidenible  an*a  of  gland-ti.sHiif,  aspiration  iiuiy  be  tri>*d  and 
r»'p«ated  for  two  or  thrue  times.  By  the  nilief  of  toosioD,  ri»soliition 
may  he  indiie«>d.  Wheu  lltu'Hialion  is  evident,  iind  only  lh(*  inlcnunu'nt 
iiiien'eninjr,  inrision  is  prert-mlih'.  This  may  he  dom-  without  pnin, 
and  nITers  tho  »pcodicst  and  surest  menus  of  curc.  Tlie  incision  should 
he  ]K»n»lh'l  with  the  direction  of  the  pahu'tifcmus  duct.s.  \VIicti  the 
cavity  is  o|K*ned,  the  nozzle  uf  the  irrigtitor  should  he  intnxluoed  :md 
the  al>8ces3  thoroughly  washed  ont  with  l-to-300U  suhlimnte  solution. 
Drainagf  whould  he  w^-ured,  and  a  h»i>»e  divssinfj:  ai>pliwl.  The  jHtint 
of  incision  slionhl  bu  made  in  the  lower  portion  of  tlie  sar,  so  tliat  di-uin- 
age  may  be  free.  At  times  it  may  bo  necessary  to  miike  a  countcrnpen- 
Ing.  Le.s.s  freijuenlly  al>scess  nuiy  form  in  frtnit  of  the  glandular  tissue 
beneath  the  integument  or  heiweeu  the  ra|tsule  uf  the  gbiud  and  the 
thorax.  Ostitis  or  periostiti-s  of  the  ribs  may  be  the  cau.se  of  deep- 
seated  submammary  abscess. 

J/^patrophi/  of  the  maroniar>'  gland  is  a  normal  process,  usually 
occurring  at  puberty  nud  during  pre>mancy  and  lactation.  In  rare 
instances  there  is  an  extensive  hy]>eri)lasia  of  the  connertive-tissue  ele- 
ments of  this  orj^n,  n>snllin^  in  fiwat  enlarpt'ment.  The  dhiffnosh  may 
be  hosed  U[ion  the  hnrd  character  of  the  mass,  there  being  none  of  the 
softness  and  elasticity  which  belong  to  the  nomml  breast.  The  hyper- 
plasia is  genenil,  involving;  the  entire  framework  of  the  orgiin,  which 
will  nMider  it  ea.^y  of  diiferentiatiou  from  any  form  of  neoplasm,  for  these 
grow  from  reci^nizod  centers  of  induration.  Tho  dijigno-sis  meets  with 
confirmation  if  the  enlargement  takes  place  after  puheity,  and  in  a  non- 
pregnant woman. 

-  In  the  inahnent  of  this  condition  the  hyjierplasia  mny  l>e  arrested 
in  the  earlier  stages  by  well-iuljiisletl  and  jm>longed  conipressirm.  This 
may  be  effected  by  a  thick  layer  of  absorbent  cotton  laid  over  the 
breast  and  held  firmly  down  upon  it  by  a  roller,  applied  as  directed 
on  [Miges  17  and  IS.  In  advanced  coses,  a  free  excision  of  the  organ  is 
demanded. 

Tumors  of  the  Breast. — New  formations  in  the  mammary  gland  are 
among  the  more  frequent  surgical  disi-nses.  The  micniscopiciil  charac- 
ters of  tunutrs  are  elsewhere  descriU'd.  Unfortunately,  tliey  are  more 
frequently  maJiffnani  than  benif/n.  Althongh  lumorsof  the  breast  occur 
chiefly  in  females,  they  are  not  nnct)mraon  in  males.  Among  the  non- 
malignant  tumors  are  adenoma,  mp:roma^  Jibroma,  and  enrk<m<froma. 
Variitiis  forms  of  eysl.-*  are  als<i  met  with,  wliiiis  syphilitic  gumma  and 
t»il»pcnlar  deposits  may  occur  in  this  orjnui.  Carcinoma  (.seirrhus,  en- 
cephaloid.  colloid,  iiad  epithelioma)  and  sarcoma  are  the  malignant  net^ 
phmms  which  are  found  in  the  bn-ast. 

Atl^nomn  of  the  mammary  gland  is  mre.  The  pathological  ehnngei, 
n  hyperj^Iasin  of  the  glandular  tissue  pro|M>r,  is  usually  circumscritted. 
The  tumor  is  of  small  size,  freely  movable  willi  tin-:  bnjjust,  and  diws  not 
form  adhesions  with  the  capsule,  integnment,  or  submammary  fascia. 
There  is  no  inllammatory  process  connected  with  its  development,  do 
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enlargement  of  the  nxillary  glnmla,  no  diliituHnn  nf  the  veins  of  tlus  re- 
gion, and  little  or  no  pain,  it  is  fonnd  in  nursing  women  ils  a  rale,  hut 
may  occur  in  early  puberty  and  in  women  who  have  not  Nirne  cliildren. 
It  is  not  the  rule  for  cystic  degeneration  to  take  ])Iace  in  thw  neoplasm, 
although  snc:h  eysttt  may  be  met  with  In  rare  instances  as  a  result  of  de- 
generation of  the  new-formed  cells  of  the  deejier  portions  of  the  growth. 

Adenoma,  of  it*elf  a  benign  neoplasm,  is  thought  by  some  patholo- 
gists to  be  capable  either  of  developing  into  carcinoma,  or  of  expiring 
the  carcinomatous  chnng<'  in  the  organ.  Not  only  iu  the  simple  circum- 
scribed form  of  this  neoplasm,  but  in  that  variety  sometimes  called  tubu- 
lar adenoma,  in  which  the  hyperplasia  of  the  glandular  cells  is  not  con- 
fined to  the  acini  and  terminal  ducts,  but  extends  into  and  involves  the 
gjiluriirffnHis  ducts  jis  fitr  as  the  nipi)le,  and  which  is  more  generally 
diffuHtMi  than  in  the  simpler  form  alnne  described,  it  is  admitted  that 
the  transformation  into  carcinoma  is  possililc  and  at  times  rapid. 

TYfnUmf/it. — The  tumor  should  be  excised.  When  a  con  si  dp  ruble 
portion  of  the  gland  is  involved,  the  entire  organ  should  be  extu-j>atecl 
on  account  of  the  tendency  to  recurrence  in  this  neoplasm.  If  the  tumor 
is  small  it  may  be  removed  by  sacrificiug  only  that  isirt  of  the  gland- 
tissue  immediately  around  it.  Upon  the  recurrem^e  of  the  growth,  thu 
entire  breast  should  be  excised. 

Myxoma  is  very  rarely  met  with  in  the  mammary  gland.  It  may 
occur  as  a  single  nodule  and  develop  slowly  fnjm  a  single  center,  or  it 
may  develop  from  several  centers  and  rapidly  invade  the  entire  organ. 
It  is  not  adhei-ent  to  the  skin  until  inflammatory  adhesions  occur  pre- 
liminary to  ulceration  of  (he  mass.  Inflltraticm  of  the  nxillary  glands 
occurs  only  as  a  result  of  inDamnmtion.     The  nipjile  is  not  retmcted. 

The  prognosis  is  favorable  if  the  tumor  is  disixjvered  early  in  its 
development,  and  if  iu  the  excision  n  sufficient  portion  of  healthy  tissue 
is  removed  with  the  neoplasm.  The  treatment  is  free  excision.  The 
entire  gland  should  be  sacrificed,  and.  if  the  organ  is  wholly  involved, 
the  line  of  incision  should  be  well  out  from  the  limits  of  the  tumor  in 
the  healthy  tissues. 

fibroma  of  the  mammary  gland  may  occur  at  any  period  of  lifw.  It 
is  i-ai-er  in  the  aged  than  in  the  young,  nccurrini?  mostly  in  pers^ms  under 
forty,  and  occasionally  under  }>ul»erly.  This  form  of  rounectivi'-tissiie 
hyperplasia  may  nfTect  the  entire  organ  (as  in  general  hypertrophy, 
already  described)  or  a  circumscribed  area.  A  nodular  or  circumscribed 
iibroma  is  a  liard.  dense  tumor,  freely  movable  with  the  gland,  and  may 
or  may  not  l)e  painful,  ii^hriukage  of  the  breast  occui-s  at  times  as  a 
result  of  the  cicatricial  contnu'tion  of  the  new-f)irm«l  tissue,  ami,  when 
near  the  nip])Ie,  its  n'traction  may  resemble  that  of  sciiThus.  As  a  rule, 
this  variety  of  tumor  is  of  slow  development.  Not  infrequently  it  nn- 
dergoes  cystic  degenerati<m-  The  axillary  glands  are  not  involved,  nor 
do  adheaitms  occur  until  after  atrophy  of  the  gland  with  retraction  »»f 
the  new-formed  connective  tissue.  It  should  be  i^moved  by  the  same 
wide  and  free  excision  as  recommended  for  myxoma. 

£!ncAondroma  of  the  breast  is  very  rare.    It  is  apt  to  be  circam- 
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scribed.  CalcifioaHoii  has  been  observed  in  some  of  the  few  recorded 
cases  of  this  neoplaam.  OocasionaUy  it  is  fonnd  nith  carciuoma.  En- 
cbondroma.  of  the  bit-ast  should  be  fively  exriynd. 

Ci/xts. — Anii>nj5  ihu  forms  of  cystic  tumors  found  in  tliis  gland  are  ga- 
laetocele,  sunguinunuts  dermoid,  and  hydatid  cysts,  and  the  forms  which 
occur  in  the  degeneration  of  adenoma,  tibninin,  myxoma,  and  carcinoma. 

(Jalaviorele  is  a  cyst  caused  by  ubatructluii  of  the  duces  which  con- 
rey  tlic  milk  towunl  th»  nipple.  The  obstruction  is  fn)h>wed  by  disten- 
tion of  tile  tubes  and  arini.  Kxnmined  wiili  tlie  microscope,  the  con- 
tents of  these  cysts  consist  uf  epitheliul  cells  in  various  stages  of  granular 
metamorphosis,  and  milkglobuh^s. 

The  iliagnosis  may  be  delermineil  by  uspiralion.  Tlie  tn>atmenb 
consists  in  incision  and  evacuation  of  the  contents  with  drainage  until 
the  cyst  may  be  obliterated  by  ihe  ])rix'^es8  of  granulation. 

Derinoid  and  hyd/xiid  cysts  are  exceedingly  rare  in  this  situation. 
The  diagnosis  may  be  determined  by  iLspiration,  and  the  pro|>er  treat- 
ment is  excision.  Cysts  may  occur  in  the  breast  from  the  extravnsation 
of  blood  after  contusions,  or  from  (he  non-traumatic  rupture  of  blood 
or  lymph  vessels.     They  heal  re:idily  after  inci.sion  and  drainage. 

Tahercjilosis  of  ibe  breiist  is  rare.  The  nodules  may  be  distM'minated 
generally  through  the  gland  or  beneath  the  capsule,  or  there  may  be  one 
or  more  large  collections.  They  ai-e  hard  to  the  titnch.  The  history  of 
the  case  wili  aid  in  detennimng  the  character  of  the  lesi<in.  If  there  is 
no  general  dissemination  of  tnlwrcular  matter— that  is,  if  the  disease  is 
limited  to  the  mammary  gland— this  organ  shoidd  be  freely  excised. 

Sarcoma  of  the  bixaist  attacks  usually  the  yonng  and  middle-aged. 
It  is  rarely  geneiul  in  its  development^  but  commences  as  a  single  nod- 
nie,  more  apt  to  opcujiy  the  ujiiter  jxirlion  of  the  organ  than  the  lower, 
whence  it  invades  the  gland  and  cinrunijnc^'nt  structnn's  in  every  direc- 
tion. The  rapidity  with  which  it  grows  depends  in  part  npon  tlie  mlcro- 
BOopical  character  of  th«  neopla.sm,  and  in  part  upon  the  age  of  the  pa- 
tient. Sarcoma  develops  more  rapidly  in  the  young,  and  the  round-cell 
sarcoma,  which  variety  is  most  frequently  met  with  in  the  bivast,  is 
more  rapid  in  its  development  than  the  spindle-cell  Har(^>mn.  In  tho 
earlier  stage  this  tumor,  though  firm  and  ntMlutar,  is  freely  movable 
with  the  gland.  Its  growlh,  however,  is  often  so  rapid  that  the  akin 
and  sulH'Utaneons  tissues,  the  submammary  fascia,  and  the  niustiles  of 
the  chest  IxM^ome  involved,  the  breast  stands  out  full  and  tense,  and  be- 
comes immovable.  The  superficial  veins  are  greatly  enlarged.  As  a 
rule,  the  lymphatic  glands  of  the  axilla  are  not  involved  until  suppuia- 
tion  rtf  the  mass  induces  axillary  adenitis. 

Diffeivntiation  lK-twe*'n  round  and  spindle-cell  sarcoma  Ls  difhcnlfc 
nn1e.ss  the  tumor  is  examined  with  the  microscope.  Practic^tlly,  the  dif- 
ferentiatltm  is  not  important.  The  first  variety  is  softer  to  the  touch, 
more  nipid  in  growth,  and  13  more  vascular.  It  is  ai>t  to  occur  ia  the 
younger  class  of  patients. 

Both  forms  of  sarcoma  tend  to  the  formation  of  cysts  within  their 
structure.    As  stated,  they  may  be  due  to  fatty  degeneration  of  the  em- 


618 


A  TEXT-BOOK  ON   Sl^ROERV. 


bryonic  elements  of  the  tumor,  or  may  rpsnlt  from  pa\*enis  of  blood  which 
have  become  cut  off  from  the  general  eh-cuhitUm  lhi-oii;th  the  nimor. 

The  dingrnosis  nf  sarcoma  of  the  hreiist  depends  upon  the  age  of  the 
patient,  the  rMi>idity  of  its  growth,  and  the  a!>sence  of  axillary  engoi^ge- 
meni.    The  treatment  consists  in  free  excision. 

Curcivoiiia  is  by  far  the  most  common  form  of  neo])lasm  met  with  in 
the  brenRt,  The  (tnler  of  prevalence  of  the  four  varieties  is  adrrhutiy 
encephitloid,  eoUoid,  and  epUhelioma.  Cancer  of  the  mammary  gland 
occurs  in  nire  instances  in  males.  In  women  it  is  met  with  most  fre- 
qnently  in  (he  peri(Ki  from  the  f()rtietli  to  the  Nixtieih  yean*  of  life.  It 
may  occur  later  than  this,  and  is  rarely  seen  earlier  than  the  age  of 
thirty.  Women  who  have  never  K>een  pregnant  are  affecte<l,  though 
pn>bably  not  so  liable  as  those  who  have  bonie  children. 

Scirrhus  of  the  breast  appears  usually  as  a  single  hard  nodale  or 
lump.  Hitnatpd  in  the  f?nhstance  of  the  gland,  nHU'able  within  ihis  <»rgan, 
bat  firmly  imbedded  in  it ;  or  two  or  moi-e  nodules  may  appear  simul- 
taneously in  different  imrta  of  the  gland,  which  eventually  approach 
each  other  so  as  to  form  a  nodnlared  mass.  The  growth  of  schrhus  is, 
as  a  rule,  not  rapid  in  the  earlier  stages  of  its  development,  but,  after 
reaching  a  certain  eize,  it  spreads  with  increasing  rapidity.  The  length 
of  time  which  may  elapse  between  the  commencement  of  the  neoplasm 
and  metastiusis  in  tiie  sub|)ectoraI  and  axillary  lymplmlies  varies  in  dif- 
fei-ent  individuals.  It  is,  however,  in  general  proportionate  to  the  ra])id- 
ity  of  the  growth  of  the  neoplasm.  Pain,  which  is  a  symptom  of  this 
disease,  is  lancinating  in  character  rather  than  dull  and  continuous.  It 
is  usually  more  severe  in  tnmoni  which  develup  rapidly. 

Cancer  of  the  bn^ast  may  a.s.sume  the  form  of  a  single  large,  rounded, 
and  nodular  mass,  or  nodules  of  various  pizes  may  develop  in  the  organ 
or  l>e  scattered  in  knots  or  groups  l)eneath  the  integument,  in  the  ])ec- 
UtnxX  muscles,  or  along  the  line  of  lymphatics  leading  into  the  axilla. 
If  left  unmolested,  .scirrhus  .soon  invades  the  tis.'^nes  around  the  breast, 
the  muscles  of  the  chewt  l)ecoming  infiltrated,  the  skin  attached  to  the 
mass,  and  the  nipple  retracted.  On  account  of  pi-essure  the  circulation 
in  the  most  remote  portions  of  the  invaded  jiland  is  interfered  with,  and 
ulceration  ensues,  giving  rise  to  a  more  or  less  extensive  granulating  .sur- 
face, from  which  there  is  a  diachaige  of  a  serous-like  fluid  containing 
blood -corpuscles,  embryonic,  pus,  and  nincer  cells.  In  the  later  stages 
lymphaiie  engorgement  is  more  extensive,  and  the  effeiJts  of  compres- 
sion upon  the  thoracic  and  axillary  nerves  more  evident.  Not  infre- 
quently the  subclavicular,  supraclavicular,  and  cervical  lymphatics  be- 
come engorged.  Pressure-syiiiptom.s  are  not  alone  confined  to  the  nerves, 
but  the  interference  with  the  return  cin^ulation  in  the  axillary  vein  may 
produce  general  (pdema  of  the  extremity. 

Mncephal-oid  cancer  of  the  iireasi  differs  only  in  degi-ee  from  the 
scirrhous  variety,  ft  is  sofl^er  under  pressure,  grows  with  much  greater 
rapidity,  ulcerates  earlier  and  more  extensively,  is  more  pivmo  to  hiem- 
orrhages,  and  tends  to  a  more  rapidly  fatal  termination.  It  is  more  apt 
to  recur  after  removal 
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Epithelioma  of  the  breast  is  rare.  It  rommenr^'fl  in  or  nenr  the  nip- 
ple, }u)d  may  extend  alou^r  the  epithelial  lining  of  the  lactiferous  dticts, 
or  Hprcjid  iiloiis  the  intpgiiment  of  the  iireola,  AIth<mgh  ulr^mtinn 
Itegins  earlier,  its  progress  is  slower  and  less  painful  than  in  either  of 
the  forms  of  cancer  Just  given,  which  attack  the  deeper  structures  of 
the  gland.  If  not  extirpated,  the  entii-e  ghiud  may  l>e  intlltmted,  niet-us- 
tasis  occurs,  and  death  foUows  from  geiienil  exhaustion. 

Frofftwus  and  JVeaimeiU.— The  i)roiCfnosis  of  cancer  of  the  hrenatls 
always  grave,  the  gravity  varying  with  the  character  of  the  neoplasm, 
the  general  condition  of  the  ]>atient,  and  the  length  of  time  the  tumor 
has  existed  before  excision.  Left  without  surgic-al  interference,  a  fatal 
termination  is  reached  usually  within  from  one  to  two  years  after  the 
apy)earance  of  the  disease.  Encephaloid  Is  moat  rapidly  fntjil,  scirrbous 
next  in  order,  and  eiiitlielioma  laat.  Death  ensues  from  exhaustion 
caused  by  Mippumfcion,  paiu,  anorexia,  and  iutiltratiim  of  the  varioas 
oi^gans  by  metastasis.  In  isohited  cases  srirrhus  of  the  breast  reaches  a 
certain  ]Miint  and  remains  stationary  for  a  number  of  years  before  again 
enlarging  and  producing  a  fatal  issue. 

With  the  oii.'mtiou  :is  p^'rformed  in  m«»dem  practice,  the  prognosis 
is  mncfa  more  favurable.  This  practice  implies  early  recognition  of  the 
presence  and  cliaracter  of  the  neoplasm,  imme<liate  and  wide  extirpation 
of  the  invaded  on;aa,  and  a  careful  dissection  i>f  all  metastatic  fmii  in 
the  glands  of  the  axtllarj'  plexus.  As  to  the  seletttion  of  (rases  in  which 
openition  Ls  justifiable,  it  may  bo  ndmitted  that  interference  is  called 
for  in  all  cases  in  which  the  lymphatic  engoi^ement  bus  nor  extended 
beyond  the  axillary  region,  and  in  which  the  invasion  of  the  pectoral 
and  thoracic  muscles  is  not  so  deep  or  extensive  that  a  clean  excision  is 
lK>ssible  without  opening  ifito  the  thorax.  Even  when  metasta-sis  of  the 
cervical  lymphatics  has  occurred,  relief  n-i|]  Ih?  gained  in  those  instances 
in  which  ulceration  is  taking  place:  but,  in  these  cases,  the  ])alliative, 
operation  should  not  include  invasion  of  the  axilla.  It  is  well  to  )>ear 
in  mind  that  a  simple  non-malignant  enlargement  of  the  glands  may 
4)ccur  before  true  metastasis  haa  taken  place. 

It  should  be  the  practice  in  all  cases  of  cancer  of  the  mammary  gland 
to  open  into  the  axlUa  in  oi-der  to  be  sure  of  the  condition  of  the  glands, 
for  these  organs  may  be  the  seat  of  cancerous  iulillmtiou  which  can  imt 
be  recognized  without  incision. 

As  to  treatment,  the  fnllowing  line  of  i>ractice  should  Iw  adopted: 

A  tumor  of  /tie  breast  occurring  in.  either  sex  afltr  lite  thirtieth  f/eat 
qf  life  should  be  excised  a*  soon  m  diiconered,  TIic  contraindications 
to  this  procedure  are:  fl>a  condition  of  prostration  so  extreme  that  a 
surgical  oi)eration  would  involve  great  and  unusual  risk  to  life  :  (,2)  me- 
tastasis to  stu'h  an  extent  that  complete  removal  of  the  neoplasm  is  im- 
]>ossible. 

The  inciMon  skotdd  he  well  away  from,  the  limit  of  the  tumm-  in  the 
healthy  tissues.  When  only  a  small  portion  of  the  organ  is  involved,  it 
is  advisable  to  extirpjito  the  entire  gland.  When  the  patient  is  under 
thirty  yeai-a  of  age,  and  when  the  tumor  is  thought  to  be  l>enign  in  char- 
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actfr,  the  less  radirnl  optiration  «f  enueleation  of  the  neoplaani  may  be 
ntiderraken.  Any  now  formation  ho  removed  should  be  t-arefully  oxtira- 
ined,  and.  if  found  (o  be  malignnnt,  a  wider  incision  should  Iw  made, 
either  at  the  first  indication  of  recurrence,  or  preferably  at  once. 

Operation. — The  patient  is  placed  upon  the  table  with  the  chest 
Bliphtly  elevated,  the  breast  and  axUla  of  the  affected  side  near  the 
edge.  The  arm,  intrustwl  to  an  a-ssistaut,  should  be  held  at  a  light 
angle  to  the  body,  and  the  head  diretrted  to  the  opposite  side.  The 
inti^^ument  of  the  axilla  and  within  the  field  of  operation  shonld  be 
shaved,  wiuslicd  with  soap  and  wann  water,  afterward  with  ether,  and 
finally  with  l-lo-3iXM)  sublimate  solution.  The  diseased  organ  should  l>e 
handled  as  gently  as  possible.  Sublimate  towel.^  should  be  laid  over  the 
expiKsed  surface,  leaving  only  the  jmrt  to  be  removed  in  sight. 

The  operator  now  carefnlly  outlines  the  tumor,  since  it  is  essential 
that  the  ineisitm  should  Ix^  from  one  to  two  inches  ouL^ide  of  the  limit 
of  iuduralion.  On  this  line  the  skin  and  subcutaneous  tissues  should 
be  divided  directly  down  to  the  muscles.  The  fascial  covering  ot  the 
thoracic  muscles  should  be  dissinrted  up  with  the  gland.  If  the  intlltra- 
tion  has  involved  the  deeper"  portions  of  the  organ,  the  pectoral  muscles 
within  the  line  of  incision  should  b©  dis-sected  out.  leaving  nothing  but 
the  ribs  and  inteifostal  muscles.  All  vessels  should  be  secured  and  tied 
with  catgut  un  fawt  as  divided.  Oozing  may  be  ari-ested  by  pressing 
sponges  or  sublimate  towels  into  the  wound  as  the  operation  proceeds. 

The  dissection  should  be  made  and  the  mass  lifted  from  the  sternam 
towai^  the  axilla.  In  this  way  the  larger  vessels  (the  long  thoracic 
artery  and  branches)  are  not  divided  until  the  incision,  whicli  c<»mp]etely 
severs  the  tumor,  is  being  made. 

All  hnfmorrhage  in  the  wound  being  arrested,  and  this  filled  with 
warm  sublimate  towels  to  prevent  oozing,  the  dissection  should  Iw  cim- 
tinued  into  the  axilla.  During  this,  the  most  difficult  part  of  the  opera- 
tion, the  arm  shoulil  be  held  immovnbly  at  an  angle  of  90*  to  the  axis  of 
the  spine.  Krom  the  end  of  the  elliptical  wound  nearest  the  axilla,  an 
incision  is  made  along  and  below  the  border  of  the  pectoralis  major 
muscle,  extending  as  far  as  the  arm.  The  integument  below  this  incision 
should  be  dissected  up  from  tlit-  underljing  areolar  tissue  down  to  the 
posterior  fold  of  the  axilla,  blunt  retractors  placed  above  and  below, 
and  the  edges  of  the  wound  separated  an  widely  us  pussible.  It  is  ad- 
visable to  remove  the  adipo.He  tissue  whirli  iills  in  tikis  space  along  with 
the  enlarged  glands.  The  chief  danger  is  the  wounding  of  the  axillary 
vein  or  one  of  its  branrhes  so  close  to  the  main  trunk  that  air  may  be 
admitted  or  the  lig-ature  have  to  be  applied  to  the  axillary  vein.  If  the 
dissection  is  made  with  blunt  scissors  curved  on  the  flat,  keeping  (he  con- 
vex surface  nearest  the  vein,  and,  if  the  viasel  is  appn»aehed  from  the 
scapular  bctrder,  this  djinger  may  be  avoided.  In  this  re^on  the  anb- 
Bcapular  vein  is  easily  recognize<l,  and  may  be  followed  toward  the  large 
trunk.  In  the  lower  portion  of  the  axilla  the  brachial  fascia  protecta 
the  vein.  If  ihi-  enlnrge<i  glands  extend  high  up  in  the  axilla,  the  j>ec- 
toralis  major  uiul  minor  shoaid  be  cut  across  and  a  clean  dissection 
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made  as  high  as  the  clavicle  if  necessary.  When  a  hard  gland  is  found 
lying  direiily  upon  the  sheath  of  the  vein,  it  may  be  rumoved  by  the 
thumb  and  finger-uail.  When  working  clcnte  to  the  ajcillary  vein  and 
artery,  all  hmmoiThapw  may  be  avoidvd  by  applying  forceps  on  each  side 
of  the  trark  of  the  incision  before  the  scissors  are  used,  and  iuimedi- 
at<;ly  lyiujr  tlie  tisMues  grasjjed  with  ratgiit.  Occasionally  (he  vein  will 
bo  found  so  studded  nith  nictjiaralio  foci  that  removal  witliont  injury  to 
this  vessel's  wall  is  impossible.  When  this  condition  exists,  either  the 
operation  will  hare  to  be  abandoned  or  the  vein  and  its  branches  tied 
above  and  Mow  the  neoplasm,  and  the  intermediate  portion  exseeted. 

In  one  of  my  cases  this  ojiemtion  was  perfoniitxi.  The  iixillurj'  vein 
was  tied  near  the  clavicle,  and  the  brarhinl  just  below  the  tendon  of 
the  peotoralis  major,  and  double  ligatui-es  to  all  intervening'  branches. 
The  neoplasm  had  not  reciirivd  two  yeai-s  after  the  openition.  The 
vtaiou.s  circulation  was  well  established  through  the  cephalic  vein.  The 
patient  was  in  excellent  heiilth.  When  the  operation  is  completed,  a 
drainage-hole  should  l>e  made  from  the  deepest  portion  of  the  wound 
(estimating  this  from  the  position  the  patient  is  to  assume  after  the 
oi>eration I  by  carrying  the  tip  of  a  eU>sed  dressing-ftirc'eps  thrrjugh  the 
tissues  until  the  skin  along  the  axillary  liordcr  of  the  st;apulu  is  lifted 
by  the  instrument.  This  should  be  incised  and  the  hole  enlarged  by 
separating  the  jaws  of  the  force|«.  A  good-sized  nibber  drainage-tube 
should  l>e  pulled  through  from  below  as  the  forceps  are  withdrawn.  As 
much  of  the  wound  is  closed  by  sutures  as  jjossible,  a  final  irrigation  of 
l-to-3()00  sublimate  is  made,  a  hxw«  dressing  placed  in  the  oj>en  porti<in 
of  the  wound,  and  the  usual  dressing  of  gauze  and  borated  cotton,  and 
protective  placed  over  all. 

When  a  benign  tumor  is  to  be  enucleated  from  the  breast,  the  incision 
may  usually  be  made  along  the  crescentic  fold  at  the  lower  bonier  of 
this  organ,  the  glaud  turned  up,  the  tumor  removed,  and  the  breast  re- 
stored to  ite  former  position.  The  scar  is  concealed  in  the  natural  fold 
between  the  intngumcnt  of  the  thorax  and  the  bi-east. 

Abscess  of  the  thoracic  walls  usually  nisults  from  ostitis  of  the  clavi- 
cle, sternum,  ribs,  scapulae,  or  vertebrte,  or  enchondritis  of  the  costal 
carliliiges.  Tf  not  incistwl.  they  o|H'n  spouluiieoiisly  through  the  integu- 
ment and  discliarge  pus  and  at  times  particles  of  bone  and  other  tle- 
triitu.  Spontaneous  cure  may  occur,  although  this  is  the  exception. 
Sinuses  usually  result,  and  continue  until  the  diseased  tissues  are  ex- 
cised. The  most  commou  .seat  of  oslii  is  is  iu  the  stemom  and  the  sternal 
ends  of  the  ribs.  The  indications  in  Ireiitment  are  to  lay  the  sinuses 
open,  carefully  following  each  to  its  terminus,  scrape  tiie  inilurated 
lining  menibmne  jiway  with  a  scoop,  and  remove  all  dejid  bone  by 
scraping  with  the  Volkmann  spoon  or  exsection  in  mass.  Opening  into 
the  pleura  or  mediastinum  should  be  avoided.  When  the  abscess  leads 
behind  the  sternum,  as  in  a  case  which  came  nnder  my  care,  a  segment 
of  this  bone  should  lie  removed  in  oitler  to  expose  and  drain  the  cavity. 
In  exsecrtion  of  a  portitm  of  one  or  more  ribs,  the  incision  should  be 
mode  along  the  center  of  the  bone,  the  periosteum  lifted  with  the  ele- 
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vator  (first  tmm  the  anterior  surface  and  then  fnim  bmhiiid),  aad  the 
bone  divido<l  with  the  exsct^tor  or  ciitting-rdru^ps.  AU  uf  these  woands 
should  be  ])nckefl  with  suhlimnte  gntize. 
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£xseotioii  of  the  clavicle  may  tw  demanded  in  ostitia  of  this  hone. 
In  a  case  operated  iipnn  by  myself  for  necrosis  resulting  from  a  disloca- 
tion at  the  sternal  end,  the  incision 
extended  the  entire  length  of  the 
bone,  and  the  excision  was  stibpe- 
rifHtteal  throughout.  A  new  and 
strong  claiicle  formed,  with  perfect 
motion  at  the  sternal  and  acromial 
articulations.  The  shortening:  was  a 
little  les8  than  one  inch.  Six  years 
after  the  operation  the  function  of 
the  injured   side  is  perfect  (Pigs. 

Empyema.— V\x»  may  collect  in 
thf  pleural  sac  as  a  cirrumscrilK'd 
ab.sct'ss.  or  exist  in  the  general  cav- 
ity of  the  pleura. 

The  diagnosis  may  l*  determined 
fnim  the  elevation  of  temperature 
usually  present,  by  dullness  on  per- 
cussion over  the  fluid,  and  by  a-*)pi- 
ralion,  using  the  smaller  needles. 
The  treatment  consists  in  evacuation 
nf  the  purulent  contents  with  the  as- 
pirator, or  by  incision.  If  the  symp- 
toms of  septic  absorption  are  not  urgent,  aspiration  may  \w.  tried  and 
repeated  at  intervals  until  recoverj-  ensues,  or  until  a  failure  of  this 
method  is  denionsti-ated.  The  <-<»ntents  of  the  pleuml  cavity  should  not 
be  too  rapidly  evacuated.  Fatal  syncope  has  (x^curred  in  several  in- 
stances during  this  operation.  Incision  should  be  done  in  all  ni^ent 
cases,  and  in  thitse  instances  in  which  aspiration  fails.  The  object  of 
this  openilion  is  to  dniin  the  cavity  of  the  abscess  at  its  most  deiM?ndent 
jMtrtion.  An  effort  should  bo  made  to  determine  the  lowest  point  by  the 
introduction  of  the  needle  in  several  (tf  thr  inti'rnt>stal  simces.  The 
opening  sliould  he  made  about  opposite  the  center  of  the  lib,  preferably 
a  little  posterior  to  the  middle.  The  incision  should  be  in  the  intercostal 
sp.tce,  half-way  between  the  ribs.  When  the  costal  pleura  is  dividwl.  It 
will  be  indicated  by  the  escape  of  pus  and  the  entrance  of  air.    Partial 
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collapse  of  the  liin^  »f  thu  uffected  side  follows.  As  .soon  as  the  inri.sifm 
is  coni[)Ietp<i,  tlie  linger  of  the  operator  should  be  intniduced  in  order  m 
determine  if  the  opening  is  nenr  the  bottom  of  the  cavity.  If  not,  it  is 
UHtially  mlvisiihle  to  m:ike  a  seeond,  or  coiinler  opening,  on  a  lower  level. 
A  druinn^vtiihe,  or  prefenibly  two  tnlws,  nre  mrried  side  by  side  in  nt 
one  openin>c  and  o»t  at  the  other,  and  secnred  by  tmnsfixion  wirh  safety- 
pins.  If  !i  sinple  openinff  is  made,  the  donhle  tiil>e  should  jiluays  be 
Hsed.  The  cavity  should  now  be  washed  out  wnih  l-ro-30(Xi  sutdimute, 
and  a  dressing  applied.  Later,  a  stron^T  s4>liition  may  Iw  nsed.  I  have 
repe}it<Mlly  irripited  with  l-tn-ll>)«>  snlilimnte,  with  no  poi.sonitip. 

If  ttiR  rilw  are  so  close  l^»gether  that  free  drainage  can  not  be  secured, 
a  portion  of  one  rib  should  Iw  exsected.  The  opeuinp  should  be  large 
enoujfh  to  admit  the  index-tinker.  It  is  nsually  advisable  to  do  this, 
since  the  collapse  of  the  chest-wall  which  follows  is  exceedingly  apt  to 
occlude  partially,  if  not  completely,  the  opening  thronph  the  intercostal 
simce.  Portions  of  several  ribs  should  be  excised  when  necessary  to 
thorou>;h  dniiuuge. 

Ostitis  oriither  dlseaRes  of  the  scapula  do  not  require  especial  con- 
sideration.    Removal  of  any  portion  or  all  of  this  organ  may  bo  effccteiK 


WotTXDS  OF  THE  CHEST. 

Wounds  of  the  chest  are  divided  into  penetrating  and  non-penetrat- 
ing. A  i»enetruting  wound  i.s  one  which  op**ns  into  the  pleural  cavity 
or  mwllafltinum.  Pnenmothomx,  with  hfpmorrhage  into  the  pleural  sac, 
may  occnr,  however,  without  an  external  opening,  as  when,  after  a  con- 
tusion of  the  chest  a  rib  is  fractured,  cansing  rtipture  of  the  intercostal 
arterj-  and  p<'netralion  of  the  lung. 

CoiituJied  wounds  of  the  chest  may  !«  accompanied  by  fracture  of  the 
ribs,  lacerations  of  the  muscles,  or  followed  by  plearitis  with  or  without 
either  of  the  above  complications. 

Non-penetrating  wounds  of  the  chest,  whether  incised,  lacerated,  or 
punctured,  are  tniiled  as  directed  for  such  lesions  in  other  parts  of  the 
liody.  The  same  may  l>e  said  of  gunshot-wounds  which  do  not  involve 
the  bony  framework  of  the  thorix  or  pass  into  the  carities. 

Pen-eiralinff  wounds  of  the  thorax  are  dangerous  in  propf>rtion  U*  the 
size  of  the  entering  substance,  the  direction  and  depth  of  tho  track  of 
the  wound. 

Pvnftured  wounds,  not  involving  tlie  heart  and  great  vessels,  are  not 
usually  fatjil,  wlUle  death  is  apt  to  frdlow  even  .■miall  lesions  of  these 
organs.  Invlsttl  wounds  are  more  dangemu.s,  while  ^wnjAoZ-wonnds  are 
stUI  gniver  lesions. 

Pa.ssing  in  any  direction  into  or  throngli  the  mediastinum,  a  gunshot- 
wound  is  apt  to  inHict  fatal  violence.  lu  the  lungs  and  pleune  the  prog- 
nosis is  not  «)  grave,  Iming  pn>|H»rtionute  to  the  siw  of  the  mi^ile  and 
to  the  nearness  of  its  approach  to  the  great  vessels  at  the  root  of  the 
lung. 
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AfmLTif  if  a  rih  is  fractured  nt  the  point  of  entmnoe,  the  gravity  of 
the  prognosis  is  increa,4ed  fi-om  the  lodgment  of  particles  of  bone  driven 
into  the  limp.  Wontid-s  pojilucwl  by  in!ssile8  of  smatl  caliber,  not  fatal 
wilhtn  a  few  hour»,  are  iipt  to  end  in  r<!<H>very. 

Viaffnosl9. — Penetrating  wonnds  of  the  chest,  involving  the  lung,  are 
accomiKinied  almost  always  by  bleeding  fr<:tm  the  nio\ith,  dyspnoea,  and 
by  the  passage  of  air  iu  and  out  through  the  wouud  with  each  respira- 
tory act.  The  dyspnuja  is  due  tti  blood  in  the  bronchial  tubes  and 
trachea,  and  often  to  partial  collapse  of  the  lung,  which  is  caused  by  the 
entrance  of  air  tlirough  the  wall  of  the  thorax. 

The  admission  of  air  to  the  plennil  sac  does  not,  however,  always 
follow  a  penetrating  wound,  on  account  of  its  small  size  or  the  valvuhir 
an-angenient  of  the  tissues  through  which  it  passes. 

Shock  is  usually  pi'ofound  if  the  lung  is  wounded.  A  wound  of  en- 
trance and  exit,  with  the  pleura  and  lung  directly  between,  indicates 
lesion  of  tliefw  oi>;^ns,  (Occasionally,  however,  a  ball  strike-s  aguiust  a  ril>, 
is  deflected,  and  sweeps  around  the  chest  beneath  the  skin  and  makes  its 
exit  at  a  remote  point  without  entering  the  pleural  cavity. 

Treatment. — The  arrest  of  hrcmorrliage  is  the  immediate  infiicaiiou. 
This  may  be  hastened  by  deligation  of  the  extremities,  already  described 
on  page  74. 

Any  bleeding  from  the  vessels  of  the  thoracic  wall  should  be  arrested 
by  the  ligature.  Foreign  iMjdiea,  fragments  of  bone,  etc.,  near  the  wound 
of  entrance  or  exit,  should  be  removed.  When  hernia  of  the  lung  occurs, 
if  seen  before  strangulation  ha.s  taken  place,  it  should  Im  irrigaHMl  with 
l-to-SlXX)  sublimate  solution  and  reduced.  If  gangrenous,  the  ]>rotru<ling 
mass  should  be  tied  with  the  elastic  ligature  and  the  dead  portion  re- 
moved. 

Uncomplicated  wounds  of  small  size  should  be  closed  at  once  by  an 
iodoform  and  sublimate  gauze  dressing,  well  applied.  If  symptoms  of 
empyema  follow,  an  opening  may  be  made  for  drainage,  provided  that 
tlie  presence  of  pus  is  denumstrutud  by  the  aspirator. 

In  complicated  wounds,  where  the  opening  is  large,  or  where  frag- 
ments of  bone,  clothing,  or  any  foreign  substance  has  been  driven  into 
the  pleura  and  lung,  it  should  be  kept  open  for  di'ainage  and  treated  by 
irrigation,  as  directed  for  empyema. 

In  tcoiinds  of  thv  heart  the  right  anricle  and  ventricle  are  most  fre- 
quently injured.  Punctured  wounds  are  less  apt  to  prove  fatal  than 
those  produced  by  gunmlssUes.  Fischer  luia  collected  four  hundred  and 
fifty-two  cases  of  w<mnds  of  the  henrf^  with  seventy-two  recoveriea* 

The  sympi^ymx  of  injury  to  the  heart  are  tho.se  nf  profound  shock. 
The  pulse  is  iiTeguhxr,  and,  if  thei-e  is  haemorrhage  into  the  pericardium 
and  mediastinnra,  symptoms  of  pressure  on  the  heai't-muscle  are  soon 
evident. 

The  means  employed  to  arrest  internal  hiemorrhage  elsewhere  may  be 
used  here.     Quiet  should  be  enforced. 


•  "  ArchiT  Uu  kliui»ch»  Chirur«te,"  18«e. 


CHAPTER  XVU. 

THE  ABDOMEN. 

The  Stomach, —Oastr ostomy^*  whieli  Kiperation  haw  Wen  dt'scrilioKl  in 
the  article  on  (i-fwijilnuieal  strirt  iin»,  Ls  rPiiuinHl  <)Ccasionallv  in  the  removal 
of  foreign  bodies  which  have  been  carried  into  the  stomach  and  can  not 
find  an  exit  through  the  pylorasor  be  ejected  in  the  act  of  vomiting. 
Although  a  considerable  degree  of  toleninre  may  bo  present^  if  the  size 
and  ahnpe  of  the  foreign  Iwtlj*  are  such  that  the  proljability  of  its  re- 
moval by  natural  means  is  remote,  the  stomach  should  be  oi>ened. 

The  method  of  procedure  is  the  same  as  that  already  described.  Since 
the  tEsophngua  ia  patent,  the  stomach  ahouhl  be  tlioroiighly  washed  out 
with  warm  water  introduced  by  means  of  the  (i>sophiij;eal  tube  and  the 
pump.  No  solid  fiHwi  Mhouhl  be  allowed  within  twelve  houra  of  the 
incision  into  the  wall  of  this  organ.  This  double  precaution  will  pre- 
vent the  otherwise  possible  escape  of  ingested  matter  into  t!ie  peritoneal 
cavity.  The  stomach  should  not  be  opened  until  it  has  been  securely 
stitched  to  the  edges  of  the  wound  in  the  abdominal  wall,  as  heretofore 
directed.  The  foreign  bi>dy  may  be  felt  with  the  linger  and  extracted 
with  a  pair  of  dressing- forcep-s.  The  opening  should  not  l>e  closed  at 
once,  but  allowed  to  heal  by  granidation. 

fJast.rosf.umy  may  alset  be  justiliable  in  certain  cases  of  stricture  of 
the  pylorus,  in  which  at  lea«t  t^^mporary  Itoneftt  may  be  obtained,  by 
dilatation  of  the  stnctiire  by  the  finger  introduced  through  the  stomach, 
or  by  mechanical  means  used  in  the  same  »'ay.  An  incisiion  about  five 
inches  in  length  should  be  made  from  the  apex  of  the  ensiform  cartilage 
d<iwnward  aud  to  the  right,  jmrallel  with  and  alwu!  one  inch  below  the 
cnne  of  the  right  ct)stal  cartilages.  On  account  of  the  «iver-distenti<m  of 
the  organ,  the  pylorus  may  be  farther  to  the  right  of  the  linea  alba  than 
iionniil.  The  incision  in  fheabdouiinal  wall  slmuM  be  free;  the  stomach 
drawn  into  the  wound,  and  a  longitudinal  incision  from  one  to  one  and 
a  half  inch  in  extent  made  on  its  anterior  wall  near  the  pylorus.  The 
finger  should  be  introduced  gradually  and  foi-clbly  into  the  stricture. 
If  the  stentMiis  is  so  great  that  the  finger  can  not  be  useil,  the  dresi^ing- 
foroeps  or  any  dilating  instrument  may  be  substituted.    After  the  dila- 


*  The  operatiune  ot  fnBtrMtomy  aii<I  gitstroiomy  differ  ooly  Id  this,  tbnt  tb«  former  is 
iati>nded  to  be  more  or  teas  pcrninnentlT  nwd  fnr  the  introduotiuD  of  nnurisbttifiDt,  while  tbo 
latter  i*  ctUicr  clotwtl  at  once  or  alluweil  lo  e)oM«  tu  u  idiort  time. 
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tatiou  ia  cuniplet^^I  the  incision  in  the  stomach  shoiiM  be  rinsed  by  Lera- 
bert-'a  suture.  If  the  oi>eriition  shall  have  proceeded  thns  far  and  the 
pylorus  found  to  be  mrcludwi,  or  ffo  nearly  closed  that  the  passage  of 
ingesta  is  impossible  and  its  dilatiitiun  can  not  be  siiccessfnlly  arc^)ni- 
pliHhed,  one  of  two  procedures  may  be  adopted :  1,  exsection  qf  the 
pyhirus  ;  2,  tjnstro-enteroiitomy. 

Exsoction  of  the  pylonis  ( pijloTectomi/}  for  malignant  disease  invnivfwi 
almost  of  necessity  a  removal  of  a  pctrtion  of  the  lesser  end  of  the  stom- 
ach {ffasfrecfomi/)  with  the  diseased  jxirtion  of  the  duodenum.  Ex'on  for 
inHiiniiiiatory  strietui-e  (coniractions  after  ulcer,  etc.)  simple  pylorectoniy 
is  scarcely  possible. 

The  operation  is  prtH-eded  by  washinff  ont  the  stomach  with  warm 
water  once  a  day  fiu-  several  days,  and  a  thoniugh  irrigation  just  before 
it.  is  incised.  A  jtiirgative  to  clear  out  the  intesiinul  canal  is  scareely 
necessary,  since,  nsa  nile,  <mly  liquids  pass  through  the  stricture.  The 
most  careful  antiseptic  details  should  be  cairied  out.  The  center  of  the 
incision  through  the  abdominal  wall  should  be  imme<liately  over  the 
recognize*!  position  of  the  part  to  be  excised.  If  a  neopla.sni  is  present, 
it  may  be  nwulily  located  by  palpatiou.  If  no  a])pr(H'iable  tumor  exists, 
the  pylorus  will  Iw  found  just  to  the  right  of  the  median  line  about  the 
level  of  the  costal  cartilages,  curving  downwai-d  on  (he  right  side  of  the 
en.siform  appendix  (Fig.  53ii) ;  the  incision  should  extend  fi-om  near  the 
api>endix.  parallel  with  and  about  one  inch  from  the  border  of  the  cos- 
tal cartilages  of  the  right  side.    It  sfaonld  1»  about  five  inches  in  length. 

All  hmmoiThage  should  be  arrested  before  the  paiietnl  layer  of  the 
peritonaeum  is  incised.  When  this  is  done,  the  finger  should  be  intm- 
duced  and.  the  pylonis  located  by  foUowint;  along  the  anterior  smooth 
Bin-face  rif  the  stomach,  beneath  the  overlapping  free  bortler  of  the  liver. 
If  it  be  discovered  that  the  incision  is  not  sufficiently  free,  a  large  flat 
sponge  should  be  placed  in  the  abdomen  between  the  edges  of  the  wound 
and  the  vis<;era,  to  prevent  the  escjiis?  of  blood  into  the  cavity  while  the 
opening  is  being  enlarged.  The  wound  should  be  widely  dilated,  the 
liver  and  gall-bladder  held  up  out  of  the  way  (care  being  taken  not  to 
wound  this  friable  and  vascular  oi^iu),  and  the  pai'ts  to  be  renujved 
brought  into  view. 

Having  detennined  the  extent  of  stomach  and  duodenum  to  he 
removed,  these  org:ms  should  be  lifted  as  far  as  possible  into  the  wound, 
and  the  omental  attachments,  on  btjth  curvatures,  <Uvided  hetw(?«n  two 
rows  of  catgut  ligatures  as  far  as  the  line  of  excisinn,  and  no  further.  As 
soon  as  the  peritoneal  uttarhments  are  divided,  a  flat  sponge,  which  has 
been  taken  from  n  vessel  containing  Thiersch's  soluthm  warm  iborario 
acid,  grs.  iv ;  salicylic  acid,  gr.  j ;  water,  gi-s.  5(K)),  and  sc]neeze<l  foirly 
dry,  should  be  placed  under  the  iiarts  to  be  excised  in  order  to  prevent 
blood  or  other  matter  from  getting  into  the  peritoneal  cavity.  The  wall 
of  the  stomach  is  next  cut  thiough  in  a  transverse  direction,  and,  when 
aenfficient  opening  has  l>een  made,  all  fluids  or  other  matter  slionUI  be 
removed  by  small  soft  sjmnges  attja-heil  to  holders.  S«tnn'  o]pcmtor8 
apply  a  clomp  across  Ihu  siuuiach  just  above,  and  to  the  duodenum  just 
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Fw.  581.— The  Cwmy-Lem- 
b«rt  «uturo.  Tho  Ui>j<«r 
Miuro  bi  Leaibmt'a,  (tie 
lower  i*  Cxerujr'n. 


used  are  fine  iron-dypd  silk,  Rmall   needles  half-cun,*ed  and  perfectly 
round  on  section,  and  tlie  needle-holder, 

Tlie  method  of  closnre  Is  by  the  Czerny-Jj^mbiH  suttire  (Fi^.  531). 
The  first  row  are  inserted  from  the  inner  side,  the  needle  passing  only 
through  Che  mucous  meuibraue  und  submucous  tis- 
Rue,  but  not  including'  the  iwi-itoaieuro.  The  pos- 
terior half  of  the  wimnd  should  Ik;  closed  first. 
The  outer  suture,  which  Is  that  of  Lembert,  passes 
Ijeneath  the  peritoneal  covering,  pruetically  run- 
ning through  the  muscular  layer,  but  does  not^ 
pierce  the  mucous  membrane.  The  needle  is  in- 
ti'oduced  on  one  side  three  sixteenths  of  an  int-h 
fr<»m  the  cut  edge  of  the  viscus,  and  Im  modo  to 
emerge  one  sixteenth  of  an  inrh  from  the  margin  (passing  about  one 
eighth  of  an  inch  beneath  the  ]>eritoueal  coat).  Ir  is  then  carried  to  the 
opposite  side  and  introdured  in  the  same  manner  one  sixteenth  of  an 
inch  from  the  cut  edge  and  brought  out  one  eighth  of  an  inch  farther  on. 
This  suture  should  be  repeated  every  eighth  of  an  Inch.  As  fast  as  in- 
troduced the  ends  should  be  tied  together  and  intrusted  to  an  assistant. 
The  sutures  are  not  finally  tied  until  all  are  inserted,  and  are  then 
aecun^d  from  above  downward. 

When  the  upper  portion  of  the  aperture  in  the  stomach  is  rlosc^d,  the 
Hulures  should  Iw  carrie<l  from  the  edges  of  the  remnhiing  a|>f?rtiire  serosa 
to  corresponding  points  upon  the  duodenum,  and,  when  the  entire  cir- 
cumference is  comi)leted,  should  be  tied  and  cut  off  close  to  the  knot. 
After  a  cjireful  cleaning  of  the  peritoneal  cavity,  the  edges  of  the  i>eri- 
luneal  layer  of  the  abdominal  wall  are  b]X)Ught  together  with  catgut 
sutures,  while  silver  wire  or  strong  silk  sutures  are  carried  through  the 
int^rumi>n1,  musrlM,  and  fascia  down  to  the  perilonicum,  and  the  wound 
closed.  Tlie  stomarh  shouhl  be  kept  at  rest  for  the  first  day  or  two. 
An  enema  of  beef-tea  and  whisky  should  be  given  every  four  or  five 
hours.  Prom  two  to  four  ounces  of  the  former  to  3j-ij  of  the  latter 
may  be  administered  at  each  injection.  Cnished  ice  in  moderate  quan- 
tities may  be  given  in  the  mouth.  After  two  days,  milk  and  liquid  food 
in  small  quantities  may  be  given  by  the  mouth,  and  solid  food  by  the 
tenth  day. 

OaMrornieroHtinny  is  an  opunition  in  which  an  opening  is  established 
between  the  stomach  and  some  point  along  the  small  intestine,  usually 
the  upper  portion.  On  account  of  the  position  of  the  duodenum  and  its 
relations  to  the  pancreas  and  great  mesenteric  vessels,  it  can  not  l>e  util- 
ized. The  nearest  loop  of  the  jejunum  should  be  seleete<l.  In  W61iler*8* 
oiieralion  (Fig.  5331  the  stoinuiOi  wii.s  ojMmed  a  finger's  breadth  alKJve  the 
nttiurliment  (if  the  gastm-colic  omonrnm  to  the  greater  curvature.  The 
incision  was  in  the  l"ng  axis  of  tlie  organ,  and  measured  five  centime- 
tres (about  two  inchesj.     A  simihir  incision  was  made  in  the  nearest  loop 

*  This  opcrttion  wm  performM  in  the  cn«e  of  a  patient  in  whoni  thwo  wm  ■  oinoer  of  tho 
pjluriis  ttH>  lariru  to  be  excised.  Thv  miia  rcuovvreil  and  wu  touch  ioiproved,  "OeolmlbUU 
far  Cliirtirgie,"  XcK  40,  1881,  p.  TOS. 
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of  small  intestine  opposite  to  the  mesenteric  attachment.    The  posterior 
wall  of  the  wound  in  the  intestine  was  first  stitched  to  the  corresponding 
edge  of  the  incision  in  the  stonmoh,  and  the  oiwratiou  completed  by 
uniting   the  anterior  wnlls.     Car- 
bolized  tint  sponges  were  placed 
beneath  the  urgtuu  dtiHug  the  op- 
eration. 

The  incision  in  the  alxlomlnal 
wall  in  tills  procedure  may  be  the 
same  as  that  for  exi^ectioii  uf  tho 
lylorus,  ur  a  free  louplmliiml  in- 
ciHion  in  the  linea  alha  may  be  em< 
ployed. 

Exsection  of  the  pylorus  is  a 
difficult  oi»eration,  ixxiniiing  a  most 
perfect  knowledge  of  the  anatomy 
of  the  i>artj  involvt?d,  and  a  thor- 
ough drilling  in  the  practice  of  intestinal  suture  and  the  management  of 
iutra-alHlumiual  wounds.  The  long  duration  of  the  oi>eration,  together 
wi.h  the  idrendy  weak  condition  of  the  jKirieui,  renders  a  fatal  termi- 
nation very  probable ;  and  if  done  fur  malignant  disease,  and  recovery 
follow,  the  n?<'urninr<*  of  the  neoplasm  is  almost  certain.  For  malignant 
neoplasm  it  is  scarcely  justifiably  ;  for  non-malignant  stricture  limited  in 
extent,  its  propriety  may  1>©  entertaint^. 

The  operation  of  W o\Qer  iffuxiro-efderogtomy)  is  more  simple,  requires 
leas  time  in  irs  execution,  and  offers  a  bett*T  <'hanrc  of  recover)'  and  pro- 
longation of  life.  With  the  time  saved  in  this  operation  (as  in  other 
cases  of  intestitial  anastomosis),  by  the  use  of  Sena's  absorliuhle  bone- 
plates,  or  AUbe's  catgut  rings— elsewhere  descrilxHl  and  shown — the 
danger  of  a  fatal  termination  may  be  le.S3cned.  Through  the  o))ening 
thus  maile  the  fuinl  acted  up<in  by  the  gastric  juice  passes  into  the  smuU 
intestine  and  there  meets  with  the  bile,  jiaucnmtic;  and  inte.stinnl  jnices. 

As  far  as  «in  bo  determine*!  by  the  stndy  of  a  limited  number  of 
cases,  dilalalion  of  uon-m  align  ant  stricture  of  the  pylorus  is  a  justiliable 
operation.  If  the  stenosis  recurs  within  one  or  two  years,  and  if  the 
contraction  is  limited  in  extent,  the  surgeon  should  choose  between  i)ylo- 
rectomy  and  gastro-enterostomy.  If  the  cause  of  the  stenosis  is  cancer, 
dilatation  can  only  produce  a  temjiorary  relief.  The  danger  of  the  oper- 
ation is  ]iriLclicalIy  as  great  as  In  gastro-enler<i9lomy,  and  this  last  pro- 
cedure, if  successful,  offers  the  best  hope  of  prolonging  life  and  les.sening 
suffering.  When,  as  a  result  of  pyhiric  stenosis,  life  is  endangered  to 
such  an  extent  that  operative  interference  is  determined  upon,  the  ab- 
dominal wall  should  be  opened  by  the  curved  incision  above  given,  and 
a  careful  examination  made.  If  malignant  disease  is  discovered,  and  if 
from  the  siitt^  and  ap]>earance  of  the  neoplasm  intiltratioii  of  the  neigh- 
boring tissues  has  taken  i>Iac4;,  or  if  the  neophism  involves  the  stomach, 
nec+iH,sitating  if  exsected  the  removal  of  a  portion  of  this  organ,  exsec- 
tion  should  ire  abandoned  and  gastroenferost'&my  performed. 
8i 
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Duod^^num. —Opomtiona  nixm  tliis  organ  must  l>e  chiefly  winfinwl  lo 
tbti  iipi>Rr  portion  on  account  of  tlie  relations  of  the  bile  and  piinpreotic 
dactB  to  the  middle  portion,  and  the  body  of  the  pancreas  and  great 
mesenteric  vessels  to  the  lower  third. 

Jhiodejwstomy  has  been  performed  in  se^'eral  instances  for  tlie  relief 
of  stemwis  of  the  pylorus,  but  without  success,  The  incision  thmuph 
the  abcloniinal  wall  is  Ihe  same  as  iu  pylorectomy.  The  opening  should 
be  made  in  the  upper  portion  of  the  organ,  afttr  nHhestons  have  been 
secured  by  stitching  the  intestine  to  the  edges  of  the  wound  in  the  ab- 
dominal wall,  as  in  gastrostomy.  Digital  or  instrntnental  dilntation  of 
the  stricture  is  done  through  the  fistulous  opening.  The  benefit  to  be 
derived  from  this  openition  is  less  than  tlmt  nftt^r  gastro-enteroNtomy  or 
dilatation  of  the  pylorus,  and  is  fuHy  as  dangerous. 


Obstruction  ov  the  Alimentauy  Canal  bklow  the  PyLOBtTB. 


Partial  or  complete  occlusion  of  (he  alimentary  canal  may  «>ccur  from 
a  variety  of  causes,  namely;  1,  im]>actifm  nf  fecal  matier;  2,  foreign 
bodies;  3,  intussusception;  4,  volvulus;  fi,  constriction  by  hands;  6, 
by  adhesions;  7,  omental  and  mesenteric  slits;  8,  diverticula;  9,  neo- 
plasms; 10,  stricture;  11,  true  hemin. 

The  lm]:»action  of  ingested  matter  may  occnr  at  any  part  of  the  ali- 
mentary canal,  although  this  accident  occurs  In  the  great  majority  of 
ca.ses  in  the  large  intestine.  The  cfpcum  and  ascending  C(»Ion  are  the 
most  common  seals  of  fecal  impaction,  the  sigmoid  ilexure  next  in 
order. 

The  svTiiptoms  upon  which  a  diagnosis  is  made  are  the  pmsenco  nf  n 
tumor  in  the  line  of  the  colon,  which  is  not  jminful  on  pressure,  may  be 
molded  by  firm  and  prolonged  compression,  is  movable,  has  formed 
gradually,  and  has  a  history  of  constipation.  In  the  sigmoid  colon  aud 
rei'tum  digital  exploration  will  demonstrate  the  nature  of  the  mass. 
Vomiting,  tenderness,  and  shock,  so  common  in  acute  olwtruction,  are 
abaent,  or,  if  present,  only  occur  in  the  latter  stages  and  in  extreme 
cases. 

The  treatment  wmsists  in  the  repeated  injeetion  of  warm  water  until 
the  bulk  r»f  the  tumor  is  softened,  when  laxatives  may  be  given  by  the 
mouth.  The  method  of  injection  is  as  follows ;  Place  the  patient  in  the 
knee-elbow  position,  or  upon  the  right  side  with  the  pelvis  elevated.  In 
this  position  the  pressure  is  in  great  pirt  taken  off  the  rectum,  and  a 
greater  degree  of  iolemnce  is  obtained.  If  t^-nesmus  results,  a  full  hy[Hf- 
demiie  injection  of  morphia  should  be  adnnnistere<l.  The  fountain-irri- 
gator  is  the  best  instrument^  and  from  two  to  four  pints  or  more  may 
l)e  thi»wn  slowly  in  at  one  operation.  The  water  should  be  allowed  to 
remain  in  the  colon  as  long  as  possible.  When  the  impacliou  is  near 
the  anus,  it  may  be  removed  with  the  finger  or  by  a  spoon. 

Foreign  Porf/e».— Indigestible  substances  of  various  hind."*,  intro- 
duced by  accident  or  intentionally,  at  times  pass  through  the  stomach 
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into  the  iu(«stinal  winal  and  be<rome  lodged.  Id  rarer  Instances  tliey 
are  introduced  throujrh  the  anus. 

RHuirif  calculi  wliich  havt;  passed  lUrough  the  couitntm  duct  into 
the  duodenum,  or  causing  ulceration  of  tlie  gall-bladder  anti  duodenal 
wall,  enter  the  cJinal  in  thL<*  manner,  may  also  cause  intestinal  occlu- 
sion. Again,  obstruction  has  been  caused  in  a  nunil>er  of  instances  by 
concretions  (enterolithes)  composed  of  magnesia,  iron,  or  any  inorganic 
matter  miminiaterfd  for  a  long  period  of  time.  They  are  met  with  cliieily 
in  the  colon  as  a  wilid  masn,  or  are  precipitated  uj>on  organic  nnd  indi- 
gestible matter  in  the  cannl. 

The  sj-mptonis  vary  with  the  8ud<Ienne3-s  or  completeness  of  the 
obstruction,  as  well  as  with  its  location.  Sudden  occlusion  is  accom- 
panied by  pain  of  a  colicky  and  violent  character,  nsually  referred  to 
the  seat  of  the  obstructiun.  Shock  is  also  present  in  acute  8top]Kige 
of  the  canal.  Vomiting  ia  an  early  and  prominent  sji-mptora  of  orcla- 
sitm  of  the  huuiU  intestine,  coming  on  at  a  mnrh  Ijitrr  periiMl,  whi-n 
the  colon  is  involved.  On  the  other  hand,  constipation  is  a  featnrc 
of  stoppage  in  the  large  intestine,  wldle  fecal  matter  in  varj'ing  quan- 
tity  may  continue  to  pass  per  anmn  for  several  days  after  occlusion 
above  the  ileo-coecal  valve.  In  nrriving  nt  a  diagnosis,  palpation  and 
percussion  will  be  t»f  value.  The  knowledge  of  the  accident  when  a 
body  has  been  swallowed  will,  of  course,  establi-^h  the  character  of 
the  occlusion,  lu.sitne  or  hysleriral  individuals  often  indulge  in  siu-h 
practices.  Biliiiry  colic  not  infroquontJy  itrt'ctKU-s  on-lusion  from  cal- 
culi which  escai»  by  the  common  duct,  while  tenderness  in  the  region 
of  the  liver  and  duodenum  must  l>e  jiresent  in  a  varying  degree  in 
cases  of  perforation  of  the  duo<lenal  wall  by  lai^ge  calculi  from  the  gall- 
bladder. 

Tenderness  is  also  present  in  cases  where  delicate  sharp  oV»Je(-ts  (pins, 
needles,  ete.)  have  jHissed  thmngh  the  walls  of  tho  intestine  and  are 
wandering  in  the  cavity  of  the  peritonronra  or  in  the  pelvis. 

The /rp(r/;«/'«/ which  should  be  instituted  in  obslruciinn  by  foreign 
bodies  will  depend  in  great  jmrt  upon  the  symptoms  which  ensue.  If 
the  occlusion  is  complete  and  the  symptoms  are  alarming,  operative  in- 
terference should  not  be  delayed.  The  only  doubt  which  may  l>e  thrown 
upon  the  propriety  of  operating  is  the  presence  of  shock  or  collapse  in 
an  extreme  degree.  If  this  condition  is  pre.%nt,  morphine  and  whisky 
hypodermi rally  should  be  adminislcn'd  in  the  olTort  to  bring  about  re- 
action. If  no  urgent  symptoms  follow  the  presence  of  a  foreign  body  in 
the  alimentary  eaniil,  exiM-ctant  measures  nmy  be  employed  in  the  hojte 
that  it  may  puss  out  by  the  rectum.  ^Vhen  a  foreign  IhhIv  has  been 
swallowed  and  has  gone  l.>eyond  the  stomach,  and  its  shape  is  known  to 
be  such  thnt  it  may  cause  perforation  of  the  intestinal  wall,  or  that  the 
jK)»!dL>ility  of  it;*  being  passed  through  is  remote,  it  is  the  wiser  ])oIicy 
not  to  lose  vuhmble  time  by  pnierut;tination,  but  to  oi>erate  nt  <mce. 
"When  introduced  through  the  anus  or  lodged  in  the  nnitum  or  lower 
portion  of  the  sigmoid  ttexnre  of  the  colon,  they  may  be  removed 
through  the  natural  o]>ening. 
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Intussv9ception,  or  the  tdescopinjf  of  one  part  of  the  intestinal  cnnnl 
into  anorher,  may  occur  at  any  portion  of  the  bowel  (Fig.  533).  It  is 
met  with  in  the  following  order  of  frequency:  at  the  ileo<'olic  region. 
the  lower  part  of  the  jejunum  and  ileum,  and  the  colon. 

The  invagination  is  usually  fn>in  above  downward ;  in  rare  instances 
from  Iwlow  upward.     Very  exceptionally  both  conditions  exist  in  the 

satue  Hubj(!ct:.*  It  oc- 
curs in  males  more  fre- 
quently rhan  in  fe- 
males, and,  while  it 
may  l>e  met  with  at 
any  jieriod  of  life,  it 
is  murh  more  common 
in  chiidntn  than  in 
adults.  A  large  pro- 
portion of  cases  occur 
in  the  first  six  years  of 
r^A.  life,  and  of  these  the 

firet,  second,  and  third 

years  are  most  i)ri)litir. 

In t uHsusception    is 

^^  ._^,  -  nsiinlly  caused  by  spaa. 

''j^^^ch^ESMhP^KSP^a      niixlic    i-ontractitm   of 

a  limited  poition  of 
the  circular  muscular 
fibers  of  the  intt'slinul 
wall,  whereby  this  por- 
tion, l)econiing  small- 
I  er  and  firmer,  is  either 

overlapped     and     in- 

Su.  fiBS. — IntDMUaonition  of  the  jejunum,    a,  Intenul  cylinder.  i_  j    a  i.      »l       '      »  • 

*,  Middle  oyiincior.  c,  VMxmaX  cjiiodor.  (Afkr  Trev*».)  cindea  by  the  part  im- 

mediately below,  or 
falls  into  it.  Paralysis  of  the  circular  muscle  would  produce  the  same 
condition.  It  may  result  from  the  dragging  of  a  neoplasm  developed  in 
the  wall  of  the  gut,  from  the  lodgment  of  a  foreign  body,  or  fecal  matter. 

Invagination  may  be  acuto  or  chronic,  may  cans**  comjdete  obstruu- 
tion  at  once,  or  only  portiolly  occlude  the  intestinal  canal  during  its  en- 
tire existence.  The  character  of  the  symptoms  will  in  part  depend  upon 
the  location  of  the  accident. 

When  the  ileum  and  cmcuin  are  involved,  the  sympt^iras  of  obstruc- 
tion are  more  acute.  In  Hutmcatc  and  chronic  cases  the  colon  is  usually 
involved. 

The  symptoms  of  intussusception  may  be  those  of  acute  or  gradual 
obstruclion,  as  tlie  invagination  is  acute,  snl>arutc,  or  chronic. 

In  gennrni,  pain  is  present,  and  is  continuous  or  spa-sraodic,  being 
referred  to  the  region  in  which  the  lesion  exists.    Tenderness  is  not 


....  'Ibt,-*^' 


*  "  lut««tiaal  Ulxdruotioo,"  b/  Fr«leriok  Travw.     Leo,  Soni  A  Co.,  rtiUmJclpliiB,  1884. 
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ppftSfnt  at  first,  hut  is  developed  as  the  inflammatory  changes  In  the 
intestine  and  peritonsnm  api>ear.  Tomiting  occurs  early  vrhen  the  ob- 
straction  is  in  the  srmnll  intestine,  and  later  when  the  large  intestine  is 
involved.  Tenesmus  exists  in  a  certain  proportion  of  cases,  and  is 
especially  apt  to  ocriir  in  intusausception  in  the  colon.  Fecal  matter 
may  pass  in  complete  olwtruction  aboro  the  colon  until  the  contents  of 
the  lai-ge  intestine  are  evacuated,  and  may  persist  throughout  the  attack 
when  the  wclusion  of  the  gut  is  only  partial.  Mucus  and  blood  are  dis- 
chnrpe*!  in  those  rases  in  which  tenoamna  is  extrtime. 

The  symptoms  of  shock  and  collapse  are  present  early  in  the  history 
of  a  majority  of  all  cases.  The  tumefactioa  caused  by  the  invagination 
may  be  felt  through  the  abdominal  wall  or  per  rectum.  The  distention 
of  the  ai>dom('n  i.h  not  j:reat  when  the  lesinn  is  in  the  jejunum  or  ileum. 
It  is  apt  to  Ix^  present  when  the  colon  is  aiTect*?d. 

The  progfiosis  is  always  grave.  Death  occurs  in  70  per  cent  of  all 
..coses,  beini?  MlM)ut  equal  in  both  sexes  (Treves).  The  «nly  methnds  of 
recovery,  if  l^t  ip  natnre,  arc  accidental  reduction,  sloughing  and  elimt- 
nation  of  the  invaginated  gut,  or  fecal  fistula.  Accidental  reduction 
can  only  take  place  in  the  milder  varieties  and  in  the  earlier  stages,  be- 
fure  adhesion.^  or  strangulation  have  occurred. 

Distention  of  the  intestine  by  gas,  or  assuming  a  Kuitable  position, 
might  retluce  the  invagination.  Sloughing  occurs  in  a  certain  proportion 
of  cases,  the  dead  gut  being  passed  by  the  rectum.  Fecal  fistula  may 
form  in  very  exceptional  instances. 

TVra/mfrtA— The  conservative  tr<?atment  consists  in  the  administra- 
tion of  an  anodyne  to  relieve  pain  and  spasm,  and  the  iutrtKluction  of 
tepid  water  in  volume  into  the  rectum  and  colon,  with  inversion  of  the 
patient,  or  (he  employment  of  gas  or  air  in  a  like  manner.  If  the  lesion 
is  recent,  and  if  it  is  locatwl  in  the  lai^ge  intestine,  this  pmctice  should 
he  tried.  As  it  is  often  impossible,  and  under  all  c/mditions  extremely 
difRcnlt,  to  overcome  the  resistance  of  the  ileo-c(Bcal  valve,  it  is  an  un- 
justifiable waste  of  time  to  attempt  a  reduction  by  these  measures  in  in- 
tussusception above  the  Ueo-colic  junction. 

The  objections  to  this  method  of  treatment  may  be  formulated  thus : 
1.  'ITie  adnibiistration  of  opium  nuiska  the  symptoms  by  dulling  sensi- 
bility, nn<l  may  induce  a  dangerous  if  not  fatal  jirocrastinatiou  of  more 
radical  and  certain  measures.  2.  Distention  from  below  by  wal^r,  gas, 
or  air— within  the  limit  of  sjifety  from  rujitun' — fails  l<i  nvlurean  invagi- 
nation in  which  strangulation  or  adhesions  have  occurred.  In  all  proba- 
bility only  the  mildest  forms  are  reducible  by  this  method,  even  when 
no  adhesions  e-xL-rt.  3.  It  fails  in  such  avast  majority  of  cases  that  it 
induces  a  procnistiualifm  in  surgical  inlerfen;nc<»,  and  of  itself  induces 
a  certain  amount  of  shock,  which  in  a  measure  detracts  from  the  prog- 
nosis vdter  abdominal  section. 

The  only  means  of  decreasing  the  heavy  mnrtality  following  intussns- 
ceittion  is  in  abdominal  section.  It  is  important  that  the  operation  be 
not  deferred  too  long;  in  fact,  not  longer  than  the  recognition  of  the 
lesion.    Within  the  first  twenty-four  hours  the  prognosis  will  be  much 
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more  fnvomhle,  nnd  the  danger  nf  a  fatul  terniination  will  be  iucrettsed 
with  each  day  thei-eafter. 

Tn  favor  of  nMominal  sootion  it  may  1>e  saltl  :  1.  That  a  ilwith-rate  of 
70  i»er  ceat  in  ireatuient  witliout  operation  justifies  siirgicol  intorfoi^'ncc. 
S.  tt  is  now  well  known  that,  in  a  patient  not  exhausted  by  asthenia  or 
proloTi^od  Hiiff*(rinjr,  rtxploration  of  the  aMominal  cavity  un<ler  <rarwful 
antisopiic  precautions  is  attended  with  little  danger,  and,  in  the  earlier 
hours  of  intestinal  obstruction,  i I  does  not  add  much  to  the  grravity  of 
the  jtm^nnsis.  3.  If  n-fcovery  l>y  shni;;liinjr  (M-curs,  slriciutv  of  rhe  in- 
testine is  always  to  be  considered  as  a  prolwble  sequel.  If  th(»  inx-nfrf- 
nation  isre<luced  early,  or  if  exsection  is  practiced,  stenosis  will  rarely 
occur.  4.  In  the  rare  cases  of  recovery  by  fecal  fistula,  ojterative  Jnter- 
fei-ence  is  ulrimately  dematidt>d. 

IF  thti  point  of  obstruntion  can  be  definitely  loc^te^l,  nnd  is  not  netir 
(he  median  line,  the  abdominal  inciBion  should  lie  made  immedintply 
over  the  <jceliided  intestine.  Under  other  conditions,  the  median  line 
near  the  umbilicus  should  be  .selected.  The  invafiinatitui  should  be  over- 
come, if  possible,  by  gentle  traction  or  ma.ssnge,  lewvinR  the  intestine 
within  the  abdominal  cavity.  If  necessary,  the  ma.ss  may  be  drawn  nut 
and  kept  warm  with  towels.  The  questions  of  excision  and  anastomosis, 
or  artifieiai  auua,  must  be  determined  by  the  conditions  present. 

Volvulus,  or  twisting  of  a  loop  of  intestine,  occurs  usually  in  the  sig- 
moid  flexure  of  the  colon,  although  the  remaiuing  iKjrtions  of  the  colun, 
or  caecum  and  siniill  intestine,  may  l>e  occluded  by  this  accident.  The 
loop  may  become  twisted  upon  itself  at  its  mesenteric  uitachinent,  or 
one  loup  may  be  twisted  over  a  second.  The  last  variety  is  more  apt  to 
occur  in  the  ileum  and  lower  jejunum.  The  principal  cause  of  volvulus 
is  an  abnormally  long  mesentery,  allowing  unusual  free<lom  of  motion  to 
the  loop  of  intestine  which  is  attached  to  it.  This  defect  may  Ixjcongieni- 
tal  (ir  acquired.  Constipation  and  the  habitual  distention  of  the  sigmoid 
iTexure  by  fecal  matter  is  probably  the  most  fivquent  cause  of  elongation 
of  the  meso-colon  and  increased  length  of  this  part  of  the  lai^  intestine. 
It  occurs  more  frequently  in  men  than  in  women,  and  is  met  with  in 
adults  more  than  iu  children,  When  the  conditions  are  farornble,  a  suit- 
aljle  position  or  an  accident  in  movement  is  sufficient  to  rotate  the  loop 
on  its  axis,  causing  occlusion  by  the  weight  of  the  loop  and  niewnlery 
brought  to  bear  upon  a  limited  surface.  Tiie  symptoms  of  vnlvulus  are 
thow;  of  acute  intestinal  obstruction.  Pain  similar  to  (hat  of  colic  Is  pres- 
ent from  the  start.  Constipation  is  the  rule,  and  indicates  the  sigmoid 
colon  as  the  seat  of  the  lesion.  Tenesmus  is  present  in  a  certain  number 
of  cases,  and  is  additional  evidence  that  the  coli»u  is  invtjlved.  lUsten- 
tiou  of  the  abdomen  to  un  extreme  degn-e  uccurs  in  ii  large  proportion 
of  cases,  developing  more  rapidly  in  volvulus  of  the  colon.  Vomiting  is 
rarely  present  until  late  En  the  history  (jf  llie  case,  and,  when  it  appwirs 
early,  it  suggests  obstruction  in  the  small  intestine.  A  condition  of  shock 
more  or  leas  profound  supervenes  if  relief  is  not  obtained.  Diminution 
in  the  quantity  of  urine  is  present  in  a  certain  proportion  of  cases. 

The  prognosis  is  fatal  pmbably  without  exception  in  every  case  of 
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complete  rolrolus.  Strangulation  of  the  loop  and  enormous  distention 
of  the  part  invulred  occur. 

TrtntmcnL — If  tlie  symptoms  point  to  the  sigrmoid  flexure  or  Rolon 
as  the  seat  of  the  twist,  the  intri>ductiun  uf  warm  water  into  (he  rectum 
ia  indicated.  Thu  patient  ^hnnUl  Iw  placed  in  the  kncc-elbow  ptwition. 
The  intrmlucticm  shonld  l)e  made  gradually,  and  may  prove  successful 
in  recent  cases  where  adhesions  Iiave  not  occurred,  or  where  the  disten- 
tion of  the  gut  ia  not  too  great.  If  this  measure  is  not  successful  within 
a  few  hours,  abdominal  section  should  be  performed^  the  hand  iutro* 
duced,  uud  I  he  louj)  untwisted. 

ConiitrU'fion  by  7ia/uls. — Bands  of  cicatricial  tissue  resulting  frnm 
peritoniris  cause  intestinal  obstruction  in  a  certain  proportion  of  cases. 
This  accident  occurs  chictly  in  adulis,  about  equally  in  both  sexes,  Wing 
due  to  pelvic  intlammations  ia  women  and  to  ty])hlitis  and  tmumatlc 
peritonitis  in  men  (Treves).  The  bands  I'ary  in  length,  breadth,  and 
points  of  attacluuent.  The  lower  jejunum  and  ileum  are  involved  in 
almost  all  co^es.  The  symptoms  ore  lu  general  those  of  acute  obstruc- 
tion of  the  small  intestine.  Pain  Is  violent  in  the  beginning,  and  in  the 
majority  of  ca.ses  is  refemfd  to  the  part  involve<l.  Vomiting  is  an  early 
and  persistent  symptom,  and,  as  is  common  in  obstruction  aLtove  the 
ile*>copcal  valve,  is  apt  to  be  stereoraceous.  Shock  is  usually  more 
pniminent  in  this  form  of  occlusion  than  in  those  hert^tofore  given.  Tlie 
urine  is  diminished  in  quantity.  The  abdomen  is  not  tympanitic  as  a 
rule,  although  the  constricttMl  loop  may  be  greatly  dist(*nded,  and  may 
be  recognized  as  a  distinct  tumor  by  palliation  or  percussion,  or  by  vagi- 
nai  or  rectal  exploration. 

The  diagno.si3  must  be  made  from  the  hist^iry  of  a  former  peritonitis 
and  the  presence  of  the  symptoms  al>ove  given.  The  prognosis  is  fatal, 
and  the  Indication  for  treatment  is  early  oiierative  interference. 

In  additiou  to  inflammatory  bands,  intestinal  wclusion  is  occasionally 
caused  by  the  jiedicle  of  au  ovarian  or  uterine  tumor,  or  the  Fallopian 
tulxi  may  art  in  the  same  manner. 

Adhesions  Ijetween  contiguous  loops  of  intestine,  resulting  from  peri- 
tonitis, may  occur  in  such  a  manner  as  to  lead  to  occluoion.  The  symp- 
toms do  not  differ  materially  from  those  just  given,  and  the  treatment 
is  the  same. 

StratttfuJuti&n  through  Slits  in  tJie  OmeiUum  and  Mesentery. — Occa- 
sicmally  a  loop  of  intestine  slips  through  an  opening  in  the  omentum  or 
nie.sentery,  liecumes  impris4]ned  and  strangulated.  The  rent  may  Ikj  con- 
genital or  result  from  un  injury,  penetrating  or  non-penetrating.  The 
small  Intestine  (ileum)  is  most  frequently  involved,  and  the  ai>erlure  oc- 
curs as  a  tide  iu  the  mesentery  of  the  last  part  of  this  organ.  Strangula- 
tion of  the  colon  in  this  manner  is  exceedingly  unc<)mmon.  With  the 
exception  of  the  presence  of  a  tumor,  the  symptoms  are  the  same  as 
thofie  in  hernia  of  the  small  intestine  with  strangulation.  Early  opera- 
tive interference  offei-s  the  only  hope  of  relief. 

Con«tru'lion  by  Direrticula.^  Pouvhes  or  cavities  communicating 
with  or  attached  to  the  intestines  may  be  true  or  false— i.  e.,  congenital 
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or  acquired.  Meckel's  direrticulnm,  which  is  attached  to  the  last  two  or 
three  feet  of  the  ileum,  may  remain  patulous  and  open  at  the  umbilicus, 
or  more  frequently  it  pmls  in  a  blind  extremity  wliich  may  be  continued 
as  a  cord  to  the  umbilicus.  When  it  exists  it  n^presenta  the  vitelline 
duct  of  the  embryo,  in  which  the  normal  process  of  closure  and  olditera- 
ti»in  has  ncit  taken  place.  The  v«rmif<>rm  appendix  may  also  Iw  classed 
with  the  true  diverticula.  Pulse  diverticula  occur  in  both  the  sniuU  and 
large  intestine,  being  slightly  more  common  in  the  colon.  Their  mode 
of  origin  is  not  as  yet  satisfactorily  explained.  They  are  found  to  pro- 
ject between  the  two  layers  of  peritonajum  along  the  mesenteric  border 
of  the  small  intestine,  and  into  the  app«mdice«  epiploicm  of  the  colon 
(Treves).  They  are  hernia?  nf  the  mucous  membrane  projecting  through 
an  aperture  in  the  muscular  laj-er. 

Omstriction  and  atran^ilation  of  a  loop  of  inteatine  by  Meckel's  di- 
verticulum are  much  more  apt  to  occur  than  by  the  false  pouches.  The 
Terraiforra  appendix  in  rare  instances  may  become  twisted  upon  its  axis 
and  strangulated,  or  it  may  cause  the  constiiction  of  a  neighboring  loop 
of  the  ileum. 

Tliere  are  no  8yrapt4jms  jjeculiar  to  obslnietion  fntm  true  or  false 
diverticula,  and  the  nature  of  the  lesion  can  only  be  discovered  by 
abdominal  section,  which  is  indicated  in  this  form  of  tntestiunl  occlosion. 

A^eoplasms.  ^Vaxiona  new -formations,  both  benign  and  malignant  in 
character,  may  o<'cur  in  the  intestinal  canal  and  lead  to  obstniction  by 
projecting  into  the  Inmen  of  the  gut,  or  by  pressure  from  witliout  or  by 
development  within  the  wall  projrer,  pn>ducing  narrowing  or  stricture. 
Fibroma^  fibro-myoma.  and  lipoma  are  of  rare  occurrence.  Aiiffiojua 
is  also  excej>tlunal  in  this  location.  Adenoma  is  a  more  common  form, 
developing  from  the  glandular  apparatus,  and  more  jjartinularly  from 
the  follicles  of  Lieberkuhn  in  the  hirge  intestine. 

Sarcoma  and  carcinoma  are  also  met  with,  both  as  primary  and 
secondary  growths.  The  symptoms  of  obstruction  are.  as  a  rule,  gradual 
in  development,  and  the  presence  of  a  tumor  may  be  recognized  by  jmiI- 
pation  with  the  abdominal  muscles  in  complete  relaxation.  Cancer  is 
the  mo«t  coramim  of  these  new  formations,  and  is  apt  to  Ije  located  in 
the  colon  or  rectum.  Aceording  to  Haussmaun  and  Treves,  ihe  variety 
of  cancer  met  with  in  the  large  majority  of  instances  Ls  a  r^/fmdriral 
epUfiP-lioma^  encephaloid  and  scirrhus  Innng  very  exceptional.  The 
growth  may  nauso  constriction  by  extending  completely  around  the 
lumen  of  the  tube,  or,  by  developing  on  one  side,  cause  stenosis  by  its 
bulk  and  by  the  contractions  which  result.  The  diagnosis  «/  cancer 
may  be  made  in  those  cases  in  which  the  disease  is  siluatf^l  in  Ihe  rec- 
tum or  lower  portion  of  tlte  sigmoid  flexure  by  digital  examination  or 
by  the  aid  of  the  speculum.  Situated  higher  np,  the  presence  of  a 
tumor,  Ihe  age  nf  the-  patient  (over  forty  as  a  rule),  and  the  ptK:uliar 
cachexia^  will  aid  in  arriving  at  a  correct  diagnosis. 

Strict  art: —The  |>artml  or  complete  occlusion  or  an  intestine,  by  cica- 
tricial contractions  following  inliammation  or  ulceration  of  its  mucous 
and  submucous  or  muscular  layers,  constitutes  a  true  intestinal  stricture. 
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Cnnstrinicm  l>y  pf^ritfinwil  IwruK  or  tlie  Infiltration  accompanying  can- 
cer, is  not  ronsifiernd  as  stricture  proper. 

Any  disease  wliicli  produces  li»ss  of  substance  in  the  inner  layers  of 
tlie  Willi  nf  the  ^ut  inny  jmHliire  strirfure.  Tlie  iilw^rs  nf  typhoid  fpvcr, 
tulH'milo'fiR,  dyaonlnry,  syphili-S,  and  I'lmjnir  int'CsrinHl  rntarrh,  or  tlu»se 
resulting  from  injury  by  ingested  matter,  by  tmiinintism,  or  the  necrosis 
following  stranKnlaterl  hemin,  an*  the  chief  lesions  which  precede  true 
stricture  of  the  intestine.  Cicatrization  in  an  nicer  which  hn)^  its  long- 
est axis  at  a  ri^ht  angle  to  that  of  the  intestine  is  more  apt  to  lead  to 
obstruction  than  one  which  hna  itjt  lon^;  nxiM  in  nn  oppnsitn  direction. 
Strictm*  occurs  in  adults,  of  forty  years  or  more,  oftenor  than  in  tho 
young,  being  rarely  met  with  in  children  under  ten  years  of  age.  No 
portion  of  the  nlimentnry  cnnal,  from  the  pylorus  to  the  nuiiH,  is  exempt, 
yet  stricture  of  the  duodenum  and  upper  jejunum  is  comparatively  rare ; 
the  ileum,  near  the  caecum,  is  more  frequently  attacked,  while  the  large 
intestine,  and  especially  the  sigmoid  flexure  and  rectum,  ijs  the  most 
common  seal  of  (his  grave  and  i>aiufiil  affecti<in. 

The  symptoms  ctf  stricture  nro  those  of  progrcs.'nve  narrowing  of  the 
intestine.  The  intensity  of  the  symptoms  will  Iw  proportionate  to  tho 
rapidity  with  which  stenosla  results  and  to  the  jjorlioa  of  the  canal  In- 
volved. I'nin  is  not  marked  until  the  nnrrowing  has  an-ived  at  n  point 
where  ingested  matter  passes  through  with  difficulty.  It  is  spasmodic  in 
character,  and  occurs  at  varying  intervals.  Distention  of  the  intestine 
above  the  seat  of  strictni-e,  with  consequent  hyperln)phy  of  the  wall, 
follows  wwneror  later  in  all  cases.  The  omtinued  irritatiim  of  the  bowel 
from  tlie  pressur*?  of  feciil  matter  induces  ulcenition  of  the  mucous  and 
submucous  tissues  at  and  above  the  seat  of  stenosis,  and  perforation 
may  occur. 

Vomiting  is  an  earlier  symptom  in  stricture  of  the  ileum  and  jeja- 
nura  than  when  the  colon  is  involved.  There  may  be  diarrhcpa  or  ctm- 
stipation,  or  these  conditions  miiy  alternate,  and  are  therefore  of  no 
diagnostic  value.  Tenesmus  ia  rare,  and  tho  abdomen  is  not  distended 
except  in  case  of  peritt»nili3.  As  far  as  the  previruis  history  may  be  of 
value  in  h>cating  tlie  seat  of  the  lesion,  it  is  known  that  dysenteric  ulcers 
aw  tisnally  found  in  the  rectum,  sigmoid  flexure,  and  ciectim.  and  in 
the  order  of  frequency  in  which  these  organs  are  given  :  tyi)hoid  ulcers 
(which  rarely  cause  stricture)  in  the  lower  ileum  and  cecum  ;  those  of 
chronic  catarrh  in  the  colon  ;  syphilis  (gumma)  in  the  rectum  nnd 
ileum  ;  and  tulK^rcular  uhrcrs  in  the  lower  ileum  (Treves). 

The  <iingnosia  of  stricture  must  he  Iwsed  ui>on  a  study  rif  the  symp- 
toms above  given,  except  the  cases  in  which  the  lesion  is  in  the  rectum 
or  lower  pnrt  <if  ihc  sigmoid  flexure,  where  digital  or  instmmeninl  ex- 
ploration may  be  made. 

7V(*<T/wfw/.— Stricture  of  the  rectum  and  lower  iMirt  of  the  sigmoid 
flexure  of  the  colon  should  be  treated  by  dilatation  or  ilivi!*ion,  Ab<ive 
this  i^Hiint  the  only  hujie  of  relief  is  by  exsection  of  the  part  involved,  or 
by  latend  intestimil  anastomosis.  On  account  of  the  conii»mitive  fi-eedom 
of  this  last  oiwration  it  shonid  be  preferred.    Enterostomy  and  coloa* 
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toray  are  paUmtire  etu^cal  measures,  to  be  instituted  when  other  means 
are  not  indicated. 


Abdomixal  SEcnoif  for  Istestixal  Occlusion. 

In  aU  lesions  of  the  small  intealines  and  of  the  transverse  colon  in 
which  it  b<n!(imi;8  necessary  to  invade  the  abduininal  cavity,  the  incision 
slionld  lie  made  in  the  Unea  albtu  between  the  umbilicns  and  the  ^t/vi- 
phys is  pubis ^  extending  it  to  a  higher  point  if  necessary.  When  the 
seat  of  the  obstriirtinn  can  not  be  determined  wtthtiut  exploration,  the 
same  incision  shonid  be  practiced.  The  crtx-nm,  ascending  and  descend- 
ing colon,  can  be  more  directly  approached  from  an  opening  in  the  lat- 
eral aspects  of  the  abdomen  immediately  over  these  viscera.  The  sig- 
moid flexnre  and  upjier  portion  of  the  i-eetum  may  be  well  exposed  by 
the  median  incision  when  the  small  intestines  and  mesentery  are  lift«d  to 
one  side.  In  genenil,  it  may  be  said  that  the  smaller  the  Incision  tlie 
better,  yet  the  opening  should  always  be  sufficient  to  admit  of  thonntgh 
exploration,  and,  if  nec^ssjiry.  large  enough  for  Inspection.  The  patient 
jtliniild  rest  upon  the  Imck,  with  the  head  and  shnuldei-s  slightly  eleviiteil, 
in  oixlor  to  relax  theai)dominal  muscles.  Strict  attention  should  Iw  paid 
to  the  antiseptic  details  already  given.  An  effort  should  be  made  to  strike 
the  median  line  so  exactly  that  the  incision  will  ikirs  between  the  two 
ret^ti  muscles.  All  bleeding  should  lie  arrested  before  the  panetal  peri- 
tonn;iim  is  inciw^d.  This  should  Ite  pnncluifMl,  and  a  very  dullpoint<^^, 
grooved  dirtwtor  inserted,  and  the  periionn>nm  divided  on  this  instrn- 
ment.  The  oi>ening  shonid  beat  least  four  inches  in  length.  As  soon 
as  this  is  ac^-oniplished,  the  disinfected  hand  shonid  be  introduced  and 
the  seat  of  obstruction  soufcht.  The  escape  of  intestines  or  omentum 
through  the  wound  should  be  prevented  by  holding  large  Hat  sponges 
or  aseptic  napkins  prepared  for  this  purjwse  over  these  viscera  and  press- 
ing them  back  into  the  jwritoneal  cavity.  All  sponges,  towels,  etc., 
bronght  in  contact  with  the  viacem  shonid  be  disinfected  in  Thiersch's 
solution,  since  the  ordinarj'  sublimate  solutions  are  too  irritating.  If, 
upon  exposing  the  small  intestines,  some  of  the  coils  are  found  to  be 
grt?atly  distended  while  others  are  collapsed,  it  is  pretty  safe  to  conclude 
that  the  obstruction  is  near  at  liand,  and  the  collapsed  loojw  should  be 
carefully  piussed  between  the  fingers  np  to  the  obstruction.  It  is  scarcely 
pos.sible,  in  the  condition  in  which  the  viscera  will  be  fonnd,  to  deter- 
mine exactly  which  is  the  upward  or  downward  direction  of  the  coUs, 
and  it  may  be  necessary  to  begin  at  the  oiccum  and  work  upward. 

If  the  coils  which  present  are  so  enormously  distended  that  they  in- 
terfere with  tlie  exploration,  the  gas  shonid  be  evacuated  by  multiple 
puncture  with  the  linest  hypodermic  uee<Ue.  The  gas  escapes  through 
the  needle,  the  hole  made  by  which  Is  so  delicate  that  it  is  cU>sed  by  con- 
traction of  the  mnacular  fibers  of  the  gut.  Should  a  larger  jiuncture  he 
necessary,  it  should  be  closed  by  Lemben's  silk  suture. 

When,  OS  not  infrequently  hapjiens,  by  reason  of  procrastinatiim  in 
asking  for  surgical  relief,  the  condition  of  the  patient  is  so  critical  that  a 
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prolonged  operation  is  not  indicated,  it  is  a  i»roetine  I  have  fonnd  sac- 
cessfnl  in  several  inatanres  to  seize  the  first  presenting  l(Mip  of  dhtended 
intestine,  stitch  it  to  the  abdominal  wound,  and  establish  immetliattily 
an  arlifii'iul  iiaus.  The  alarmim;  eymploms  i»f  obstruction  thus  allayed, 
the  occliisinn  ran  l>e  dealt  with  at  a  sulweipietU  oitenitiuti. 

If  ihe  coMiiim  is  foand  to  be  distended,  the  lesion  is  eridently  in  the 
colon,  and  this  ortMii  should  l>e  follnwed  to  the  ubstrtietion.  If  biliary 
calcnli,  a  foreign  Iwidy,  or  eiiteiTtUlhs  are  found,  ihe  jmrt  involved  iu  the 
obstruction  should,  if  possible,  be  brought  out  at  the  wound,  protected 
by  wanu  Thiersch  towels,  the  escape  of  matter  into  the  cavity  of  the  peri- 
tonieum  prevented  by  llat  sponges  or  napkins,  and  the  body  removed  by 
an  incision  in  the  long  axia  of  the  gut,  and,  when  possible,  opposite  the 
mesenteric  attachment.  The  length  of  the  opiming  should  1m)  sulTicient 
to  allow  of  the  removal  of  the  iHHly  without  bruising  or  tearing.  If  the 
part  can  net  be  brought  out,  it  should  be  laid  upon  a  iiat  sponge  and  Ihe 
peritonicwm  iu  this  way  protected  from  theeseapeof  fecal  c<mlentH.  This 
accident  may  lie  In  great  imrt  prevented  by  compression  of  the  gut  aboi'e 
the  obstruction.  The  wound  in  the  intestinal  wall  is  next  closed  by  Lem* 
ben's  8ntiu*e. 

\V1ien  intussusception  exists,  the  invaglnated  ]x>rtion  should  l>e 
bniught  intJi  full  view,  and  careful  traction  employed  iu  the  effort  at 
reduction.  If  this  can  not  be  ncctimplished,  or  if  slmngulatiun  and 
necrosis  exist,  exsection  of  Ihe  necrosed  portion  should  be  made  at  once, 
If  the  condition  of  the  patient  is  such  as  to  justify  a  pwlonged  oi)era- 
tion.  If  Dot^  the  dead  loop  or  portion  should  be  brought  out  at  the  in- 
cision in  the  abdomen,  cut  away,  and  a  fecal  fistula  established.  The 
restoration  of  the  inte.stinal  canal  may  be  acromjiliHhed  at  n  Rubseqiient 
operation.  If  the  o])eration  has  not  been  too  long  postponed,  it  will  be 
advisable  to  proceed  with  the  exseciion  at  once. 

Jixufrtum — or,  as  it  is  sometimes  ("ailed,  resevUnn — of  the  intestine 
is  n  very  proper  operation,  and  one  which,  when  performed  early  enough, 
with  the  careful  attention  to  details  it  requires,  will  succeed  in  Ihe  ma* 
jority  of  cases. 

This  operation,  heretofore  so  rarely  i)erformed  with  success,  is  one  of 
mich  importance  that^  in  descnbiug  the  technique-,  the  following  case  Is 
given  in  detail : 

Leah  R ,  Russian,  fifty-six  years  of  age.  housewife,  was  admitted 

to  Mount  Sinai  Hospital  on  Otslober  9,  1886.  with  the  following  history : 
For  ten  years  she  had  had  a  swelling  in  the  left  groin,  which  would  di.v 
appear  when  she  was  lying  down  and  return  when  she  was  standing  erect 
She  had  not  worn  a  truss.  Two  weeks  before  admission  she  discovered 
that  the  tumor  no  longer  disappeaivd  upon  going  to  bed,  but  became 
]>aiuful.  tender,  and  more  swollen.  She  had  not  vomited  up  to  the  time 
of  arriving  at  Ihe  hospital,  but  there  had  lieen  no  evacuation  of  the  bow- 
els f<ir  six  d.nys  ]>rior  to  her  admission. 

On  admission,  a  swelling  as  large  as  an  ordinary  fist  was  found  occu- 
pying the  inner  aspect  of  the  left  groin  and  thigh.  The  skin  o\-er  the 
tuoior  was  red  in  color,  tender  and  doughy  to  the  touch,  and  fiuctaation 
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wa3  evident.  The  tissues  around  were  slightly  emphj-sematons.  The 
patient's  appetite  was  gone  ;  she  was  emaciated,  having  laiu  in  her  prea- 
eut  condition  ten  daya  in  a  tenement-house,  without  proper  caie.  The 
tempemture  was  normal. 

A  diagnosis  nf  stningiiluted  femorul  hernia  was  made,  etlier  adminis- 
tered, and  the  tnmor  incisefl.  Seveml  ounces  of  foul  pus  misiM  with 
intestinal  matter  were  discharged.  No  trace  of  a  hernial  sac  or  of  intes- 
tine nonld  be  discovered,  such  was  tlie  gangrenous  ccmdition  of  the  mass. 
Upon  intrr>dtinng  the  little  finger  into  ihe  feranral  ranal.  a  alight  opening 
into  the  intestine  could  be  felt.  Into  this  a  closed  dressing-forceps  waa 
introduced,  and  the  opening  dilated  by  separating  the  jaws  of  this  instru- 
ment. This  was  intended  to  secure  the  freer  exit  of  ingested  matter 
from  the  upper  portion  of  the  occltidud  gut. 

A  loose  dressing  of  iodoform  ganze  was  laid  over  the  wound.  The 
patient  improved  in  condition  after  this  operation,  under  mild  stimu- 
iatiim  and  liquid  diet  (milk,  beef-tea,  beef.juice,  whisky,  sherry,  etc.). 
Only  a  small  quantity  of  ingested  matter  es<'ape<l  when  the  gauze  dress- 
ing was  changed  on  every  second  or  third  day. 

On  October  22d,  thirteen  days  after  the  first  operation,  with  ether 
nareosis,  laparotomy  was  jwrformed.  The  patient  was  placed  upon  the 
back,  with  the  pelvis  elevated  upon  a  firm  cushion.  With  Volkmann's 
spoon  tliB  gmuiihilion  tissue  was  first  Hrniped  from  the  walls  of  the 
abscess,  the  holn  into  the  intestine  plugged  with  a  jwUet  of  iodofurm 
gauze,  the  cavity  of  the  abscess  irrigated  with  1-to-lOOO  sublimate,  and 
then  tightly  packed  with  iodoform  gauze. 

The  integument  about  the  femoral  canal  was  washed  thoroughly  with 
soap  and  warm  water,  cleanly  shaved,  washed  with  ether,  and  finally 
with  l-to-l()0(>  sublimate  solution.  Towels  wi-ung  out  of  hot  sublimate 
solution  (l-to-3000)  were  laid  over  that  portion  of  the  body  near  the 
gi-oin,  leaving  fmly  a  8p<it  exposed  raejisuring  six  by  four  inches. 

An  incision  four  inches  in  length  was  made  pnnillel  with  the  outer 
border  of  the  rectus  muscle,  the  lower  end  being  over  the  fanoral  ring. 
All  bleeding  was  arrested,  so  that  Iwfore  the  peiitonseum  was  opened  the 
wound  was  absolutely  dry.  Catgut  ligatures  were  employed.  Great  care 
was  observed  to  keep  to  the  inner  side  of,  and  away  frcmi.  the  epigastric 
vessels  which  wore  exposed  in  the  dissection.  The  parietal  layer  of  the 
peritonajum  was  picked  up  with  a  fine  forceiw,  opened,  and  farther 
divided  upon  the  linger  as  a  direirtnr. 

Upon  looking  into  the  abdominal  cavity,  one  or  two  loops  of  normal 
small  intestine  were  seen,  and.  upon  displacing  these  upward^  a  third 
loop  was  seen  to  be  imprisoned  in  the  femoral  ojiening.  Tliat  pari  of 
this  loop  above  the  eon.slricti<m  was  slightly  distended,  while  the  jKirt 
on  the  side  nean^st  the  rectum  was  contraeted  until  it  was  about  two 
thirds  of  the  diamctpr  of  the  upper  segment.  The  obstruction  of  the 
intestinal  canal  at  the  ring  was  complete.  A  soft,  flat  sponge  taken 
from  a  warm  TlUersfh  solution  (boric  add,  gr.  iv. ;  salicylic  acid,  gr.  j ; 
water,  z\)  was  ]da(T<l  benp.ath  tho  imprisone<l  loop  in  such  a  manner 
that  it  held  the  loose  loops  of  small  intestine  back,  and  was  ready  to 
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receive  any  foreign  matter  which  might  escape  from  the  gut  vrheo  it  was 
divided. 

Two  long-jawed  8cis3ors-f creeps  (used  as  clamps)  were  then  placed  so 
fta  to  close  the  loop  of  gut  which  was  caught  iu  the  ring.  One  of  these 
rested  againnt  the  inner  surfuce  of  the  ring,  and  the  other  only  siiHiriently 
removed  from  this  tu  permit  of  a  division  of  the  inti?stino  between  the 
forceps. 

As  Boon  as  this  was  effected,  tlie  loose  end,  with  one  pair  of  forceps 
attached,  was  brought  out  through  the  abdominal  wound  and  placed  in  n 
warm  Thiersch  towel.  As  the  forceps  which  constricted  the  ring  of  gtit 
attached  to  the  femoral  canal  was  reniored.  a  tuft  of  aponge  was  tightly 
packed  iutu  this  ring  to  prevent  any  infection  from  the  abscess  with 
which  it  communiruted. 

Of  the  loop  which  hat!  lieen  liberated,  about  ten  inches  (five  above 
and  below  the  iioint  of  occlusion)  were  drawn  out  of  the  abdomen,  flat 
Thiersch  sponges  cawfully  plnced  so  ns  tn  closf*  the  wcmnd  and  prevent 
any  escape  of  matter  into  ihe  peritoneal  cavity,  and  the  exposed  gut  prct- 
tected  by  covering  with  warm  towels.  A  piece  of  cotton  tape  one  fourth 
of  an  inch  wide  was  then  tie*l  four  inches  above  and  below  the  limits  ut 
the  gangrenous  oiiening.  so  as  t*i  completely  occlude  tlie  lumen  of  the 
gut  {d,  d,  Fig.  633  a).    Tiiese  tapes  hod  been  well  soaked  in  a  l-to-3000 


S^*^^**^ 
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Fin.  &SS  A. — hoop  of  anMtl  iDtcatinc*.  a,  h,  Uma  or  •ooUan  tiuaii^  th«  gal,  ranoTinff  Ui*  gmgnnmm 
^•finitn.  A.  e.  StRMf  thrmub  th«  BttMBt^ry.  *,  a,  Oao^DOUa  portioa  (it  ileum.  J,  4,  Uceliadoa  of 
Uk)  olTL-ntriE  tod  GOemit  ttibw  bf  tape  LijiatOTe*.- 


snblimate  solution.  When  the  forceps-clamp  was  removed,  the  opening 
into  the  intestine  was  seen  to  occupy  two  thirds  of  the  ciiTuniference  of 
the  canal.  The  gut  was  then  cut  across  at  a  right  angle  to  its  axis  by  a 
single  stroke  with  the  str^ht  scissors  (a,  tt,  Kig.  533  a).    Tliese  lines  of 
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section  were  well  out  in  sound  tissue.  The  piece  of  intestine  removed 
mpasured  two  inches  and  a  half.  A  triangular  piece  of  the  mesentery 
was  also  removed  (/»,  c,  fr,  Fig.  533  A). 

Tlie  bleeding  from  thu  mesentery  was  profuse,  requiring  a  dr>zen  rat- 
gut  ligatures.  Prom  the  ends  of  the  intestine  only  a  alight  oozing  oc- 
cnrrpil.  The  aivily  of  the  gut  from  the  tapes  to  the  openings  was  eare- 
fnlly  emptied  nf  all  matter  and  wiished  out  with  TlUerseb's  uuluLiuu. 
Nothing  escaped  from  the  U)wer  end. 

The  edges  of  the  divided  mesentery  were  first  nnited  by  eight  inter- ' 
rupted  eatgnt  sutures  about  one  fourth  of  an  inch  distant  frani  each 
other.     When  the  intestine  was  reached,  the  mesenteric  uttaebment  of 
each  end  was  cnnsfuliy  brought  into  apposition  and  the  work  of  stitch- 
ing the  ends  of  the  cylinders  to  each  other  begun. 

In  doing  this,  three  forms  of  sutare  were  employed:  1.  A  sntnre 
throngh  the  mucotis  mcmbmno  nl one— Cjwh?/*  suitire.  2.  ThJitthmugh 
the  peritoneal  coat  alone — LemherVs  guture,  3.  One  which  pierces  the 
peritoneal  coat  and,  {massing  along  with  the  muscular  layer,  comes  ont 
on  the  free  bonier  of  the  divided  gut — the  intermediate  suture* 

In  Fig.  533  B,  which  reprpseuts  a  longitudinal  section  through  the 
ends  to  be  approximat*'d,  is  shown  at  b  the  O-emy  sutum  as  it  is  pnsseil 

throngh  the  mucous  layer  of 

'^  PvriuiiiM)  laj'cr. 

3  /    C  T        .  .    ',  Muacoliir  Iay«r. 

(^ Mucous  membrane. 


■V 


Miiure.    6,  Cwray's  Miture. 


the  gut  from  the  inner  sur- 
face of  the  canal  ;  while  a!  a 
the  method  of  introducing  iho 
Lorabert  suture  through  the 
peritoneal  layer  is  shown. 

When  a  gut  is  cut  across, 
the  longitudinal  mascnlar  lay- 
er retracts,  carrying  the  peritoneal  layer  with  it,  tind  leaving  tin"  tliick 
mucous  membmuB  projecting  about  one  eighth  of  an  inch.  The  object 
of  the  Czerny  snture  is  to  bring  the  mucous  membrane  and  the  con- 
nective tissue,  npon  which  it  rests,  together,  and  thus  strengthen  the 
line  of  union  after  adhesion  occnrs.  If  this  is  not  done,  the  slight  adhe- 
sions between  the  peritoneal  surfaces  obtainetl  !>y  the  Lenibert  suture 
might  give  way  under  the  strain  of  distention 
of  the  intestine  by  gas  or  ingested  matter. 
The  objection  to  passing  a  suture  entirety 
through  the  wall  of  the  gui,  and  thus  ap- 
proximating all  the  coats  at  once,  is  the  dan- 
ger that  the  perforation  may  be  followed  by 
escape  of  gas  or  other  ccmtenta  to  either  side 
of  the  line  of  adhesion  between  the  ends. 
The  inversion  of  the  mucons  membrane  by  ( 'zerny's  snture,  and  of  the 
peritoneal  Inyor  by  l^'mbert's  suture  after  the  threads  are  tied,  is  shown 
in  Pig.  533  c. 

*  I>r.  Sutton,  nf  Pitti'bnr?.  empIo,T«<l  tltlA  witnre  In  n  cnso  whtcb  ended  id  a  nood  recov- 
err.  1  «nvr  t>)«  Wnti  of  union  m  tliia  |mtient  Hlmiit  two  fi-ttre  uftw  th«  oiK'ratkin,  through  the 
courtesj  of  FrofMsor  J.  B.  llnmer,  who  wa»  performio;  a  mjcudiI  la[)iiruU>injr. 


Via.  Mt  c— SclwuMtio.  Sliotrin^ 
the  inverijon  of  \ht  [irri(/>itni I 
XnyvT  by  li'tuf;  l.rtnhert'*  »iitiiix\ 
Mv\  '>r  [ii4i  nuKviiiA  iu«ui)>ntM3 
bjr  t'a.-ni)''B  suUin. 
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The  inechanism  of  the  intermediate  sntnre  is  well  shown  in  Fig. 
533  d.    This  suture  adds  strength  to  the  union  by  taking  in  the  tdtis- 
nilnr  layer  and  connective  (issue  of  the  mucous  membrane,  tugetber 
with  the  peritoneal  cov- 
nrin;;.      Applied    after 
the  Cwrny  suture,  there  ^_^ 

can  he  no  dan^r  of  es-       .  ^^^^^  ^^^^^^     '  Porii^ipa  byw. 

cape   of    the  intestinal      ^^BiHlB~Si^^^^^K^""^"'"'*'^' 

contents     throngh     the  "^  Uimm  mtmbnae. 

.  Via.  &8S  p.— ^braiatk.    BhoRinH  tbn  rooUi 

wound.  of  Um  lolcraidiltato  mUdm^ 

In  8Utunng  the  in- 
testine, the  very  finest  black  silk,  and  delicate  straight  or  half-cun'ed 
needles,  should  Ite  used.  The  thread  should  lie  made  as^-ptir  in  sub- 
limate solution  (l-to-:^)0()),  and  it  and  the  needle  taken  from  a  l-to-20 
carbolic-acjd  solution  as  they  are  used.  In  commencing  The  sutures, 
fii-st  insert  one  Czemy  sutnre  just  at  the  mesenti^ric  or  attached  !xir- 
der  of  the  intestiue,  and  tie  this,  tlie  knot,  of  course,  comiQj^  within 
the  lumen  of  the  jrut.  The  needle  should  jmss  from  within  through 
the  mucous  layer  at  a  distance  of  about  thriMi  Hixteentha  of  an  inch 
from  the  free  border  (Fig.  583  a),  out  along  the  fi-ee  bonier  of  the  same 
end,  and,  being  carried  across  to  the  opposite  end,  should  lie  made  to 
enter  below  the  mnscniar  and  niucons  layer,  and  to  emerge  throngh  the 
mucous  layer  three  sixteenths  of  an  inch  from  its  cut  edge.  A  Lem- 
bert  suture  should  Im  next  insw-ti'd  just  at  the  edge  of  the  mesenteric 
attjichraent,  as  follows :  *  The  needle  is  made  to  enter  the  peritoneal  ouat 
one  eighth  of  an  Inch  from  the  edge,  and,  passing  between  tbe  sennisand 
mucous  coats  i-^  again  brought  through  the  pentom>al  layer  alhiut  (»ne 
twenty-tifth  of  an  inch  from  the  edge  (Fig.  533  b,  a).  At  a  point  exactly 
opposite,  the  same  stitch  is  passed  ihmuph  tho  i>eritoneal  layer  of  that 
side  for  the  same  distance,  and  this  thread  is  tied.  In  knotting  all  of 
these  sutui-es,  it  is  a  wise  precaution  to  use  the  double  qt  friction  knot 
f()r  the  first  tying,  f<)r  by  so  doing  there  is  no  danger  of  the  sutun*  slip- 
ping and  the  parts  sciiwjRiting  as  the  second  turn  is  being  made.  A  sec- 
ond LendHTt  suture  should  now  be  inserted  on  the  other  side  of  the  mes- 
enteric attachment,  and  an  intfrmetUate  suture  jmiswkI  iM'tween  these, 
thnjugh  tlie  substance  of  the  mesentery  and  down  into  the  strip  of  intes- 
tine which  here  is  uncovered  by  peritomenm.  Extra  care  must  be  taken 
to  see  that  this  part  of  earh  end  of  the  rylin^er  is  in  perfeH  coaptation. 
The  sutures  are  now  insei1e<l  for  the  reni.-urider  of  the  apposing  surfaces. 
The  Lembert  and  intermediate  sutures  alternate  thniugh  the  entire  cir- 

*  When  tbe  pcrtloDed  sarlacM  of  ttje  iotestjne  ore  helO  in  oppovIUoa  b.v  lhl!>  sulurv,  adho- 
eion  ocuuM  in  a  remarkably  Khort  timp.  In  .Tanimrr,  1SS7, 1  wn»  cmUcl  in  ronmltation  In  ■  cat« 
of  ja«p«ct«il  volculiUL  I'pon  op^ninit  U>tt  nb,}i>nioii,  it  wiui  tuaoA  iiii[>o»Mlil«>  U>  untwitt  ibe 
1m>p  vrilbout  pDDctare  snd  eTaciiatioa  of  tb«  ounlooM  of  tb«  grmtlr  tlLttvntled  ((UL  Tito 
opcnincr,  nne  (oanh  of  aa  inch  lon^,  von  rjowd  br  four  Li'tnberl  sutures  at  I  l.W  A.  H.  Three 
aoJ  0D«  half  Ikhifs  later  the  patient  died.  Ou  HiitopiiT,  nut  aalj  huiI  w^ll-niarkc*)  «t)tie>iriii 
taken  plaue,  bat  lli9  silk  tlireada  vrere  with  liifficolty  rM<o)n>tzeii,  Iwlait  hiOtlen  beoeatli  tbe  la- 
JlainDiatory  exodation. 
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cnmferencp,  and  i*ho«M  he  one  eighth  of  an  inch  apart.  The  mtieons 
or  Czeriiy  suluras  should  be  fmui  uue  fourth  to  thnti  ci^rlithH  of  an  inch 
apart.  Thn  reiutive  |)rtiij<irU<in  of  iheso  mitures  is  shown  in  Fig,  633  i-x 
It  is  evident  that  whilf?  the  Czemy  siitare  is  tied,  leavinf^  the  knot  withiti 
the  cavity  of  the  intestine  for  the  fih«t  ^wrt  of  the 
operation,  the  last  few  threads  must  be  tied  leav- 
ing the  knot  imbedded  between  the  mucous  and 
muscular  layers  of  the  wall.  In  applying  the  Biit- 
uix'fl,  the  plan  follower!  was— first  a  Czerny,  then 
a  Lerabert  about  over  this,  next  an  intei-mediate, 
another  Lembert,  und  after  this  a  second  Cwmy 
sutnre,  and  so  on.  In  other  words,  it  was  neces- 
sary to  insert  the  mucous  suture  before  the  sujier- 
fiolal  sutures  had  quite  reached  that  point.  All  o£ 
the  tbi'eads  should  be  cut  off  close  to  the  knot. 

In  this  operation  I  had  to  leave  the  Rptioe  be- 
tween the  entures  on  the  upper  end  of  the  gut  a 
little  wider  than  on  the  lower,  for  the  diameter  of 
the  efferent  tube  was  eonsidembly  smaller  than  that  of  the  alTeretit  por- 
tion. The  intervening  space  was  a  flush  one  eighth  of  an  inch  on  one 
side,  and  a  scant  one  eighth  of  an  inch  on  the  other.  "When  the  snrarea 
were  all  in,  the  constricting  tapes  were  i-emoveU.  The  gut  immediately 
filled  with  gas.  To  the  surpiise  of  all  present,  the  intestine  l)eIow  the 
line  of  sutui-e  instantly  expanded  to  a  size  e<iual  to  that  of  the  portioa 


;^\v^ 


Pio.  6S3K.— i'ohomille. 
Boctino  ff  mtj>nliiir.  ?»f.riwirnf 
LlMjKxip'irtiun  ot  i-a<>h  rumi 
erHituri'.iui-i  thcirUiiLinoe 
Apart.  /.  LoiiiburL  i.  Is- 
teriDMliiUo  *uturtn>  nltvnikt- 
In^.  t.  ('wmx'*  •utiuv*. 
(Nuluml  »lic.> 
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Fio.  CM  r.— SbavltiK  tho  line  of  tniDtt*  in  tba  meteatNy  and  wwiimI  tbe  InUMiiw. 

above  the  line  of  union.     That  the  wound  was  tightly  closed,  was' 
demonstrated  by  forcing  tUe  ccmtents  of  the  intestine  from  opposite 
clirections  toward  the  sutures.    No  gas  escaped. 
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The  appearanco  after  the  tapes  were  removed  is  8h(»wn  in  Fi^.  53S  f. 
At  intervuls  of  about  five  minutes  during  the  operutiun.  a  tuiiail  quantity 
of  warm  Thiersch  solution  was  poiin^d  over  ihe  BX[>caeU  inteHline.  Tlie 
wami  Thiersch  towels  upon  which  U  rested  weri'^  eluingcil  every  tenor 
fifteen  minutes.  No  fluid  was  allowed  to  get  int/t  the  abdomimd  cavity. 
Finally,  the  intestine  was  carefully  washed  with  this  solntion,  and  re- 
turniMl  into  the  tuviiy  of  the  peritonaenm. 

It  was  now  nt'L'i'ssary  to  deal  w^itli  tlie  ring  of  inte.stine  wh'rh  occu- 
pied the  femoral  opening,  and  which  led  from  the  abscess  into  the 
nlidoniinal  cavity.  Twosti"ong  silk  tlipeads  were  jMissed  entirely  through 
the  opposing;  wails  of  this  rim  of  intestine,  and  lied  so  as  to  bring  the 
edges  well  together.  I  tlien  passed  a  silver  probe  from  the  hernial 
alracess  cavity  up  through  the  femoral  c^iiial.  and  thnnigh  the  ring  of 
adhering  intestine  between  the  two  silk  threads,  unlii  tlie  end  of  the 
probe  ]m>jected  a  half-inch  into  the  cavity  of  the  abdomen.  The  ends  of 
botii  thnyids  were  tied  to  the  pii>lM>,  und  (his  witlidrawn.  bringing  the 
sutures  out  through  the  saphenous  opening.  By  making  strong  and 
continuous  traction  on  these,  the  miicoua  membrane  was  everted,  the 
peiitnneal  surfaces  brought  in  contact,  and  the  femoral  ojteuing  closed. 
This  procedure  effected  a  radical  cure  of  the  hernia. 

The  wound  in  the  parietal  layer  of  peritonaeum  was  closed  by  catgot 
Butures.  The  abdominal  incision  nas  clt>sed  with  silk  sutures,  which 
included  all  Ihe  tissues  down  to  (hut  not  touching)  Ihe  peritomruni. 
li'tiT  the  prem-ntion  of  T.tmtrnl  hernia  tt/ter  Inparoiomy^  it  ix  tery  ivi- 
portant  to  include  thf  fancin  and  aponeurottes  qf  Ute  muscles  in  the 
stUures.  A  Neuber's  bone-<lrain  was  inserted.  The  abscess  and  sinus 
were  packe<l  with  io<loformized  gauze.  The  patient  rallie<l  well,  and 
was  kept  quiet  with  suppositories  of  oxnum.  She  was  kept  ou  the  back, 
and  was  n<»t  permithid  to  move  body,  legs,  <jr  aims  for  ten  days.  The 
diet  was  milk,  lH>ef-r«i,  and  whisky  in  small  quantities. 

October  ^.?,  B  a.  m.,  fourteen  hours  after  oijeration,  temperature  W  F. 
Patient  vomited  at  4.;-iO  a.  m. 

October  ^,~V\x\m^  120;  temperature.  00'  to  tOO<>. 

October  ;K5.— Pulse,  100 ;  temperature,  90.6°.  Patient  comfortable. 
Slept  weli. 

October  26. — The  pulse  and  temperatur**  were  the  same. 

October  Sf7.— Puhw,  80  to  100 ;  temijeraf  ure.  08.4*'  lo  90.0*. 

October  as.— VnXfii',  100;  temperature.  00°  lo  1(K^^ 

OcUtber ^:K~V\\\ae^  100  to  108;  temiwratui-e^  09.2*.  Bowels  moved; 
stool  normal  consistence. 

October  JO.— Pidse  94  to  100 ;  temperature,  nO-g"  to  100.2*  V.  Bowels 
moved  again  ;  stool  normal.    Opium  discontin«e<l. 

The  subsequent  history  contains  nothing  of  interest.  The  patient 
steadily  guint^d  her  strength.  On  November  30th  she  sat  up  in  bed,  and 
on  December  yd  was  walking  about  the  ward.  She  is  now  fully  rewlttred 
and  attending  to  her  duties.  Thei-e  is  no  sign  tif  !)bslrnction  or  interfer- 
ence with  the  ftincticms  of  the  alimentary  canal,  and  the  hernia  is  at  this 
date  radically  cured.    The  great  emaciation  of  the  patient  at  the  time  of 
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operation,  and  the  fact  that  within  half  an  inch  of  the  opening;  into  the 
abdomen  thei-e  was  a  large  abscess  cavity,  may  be  mentioned  a«  the  two 
CQDilitions  wliich  rendered  the  i)n)giii>sis  grart^. 

Exsection  of  the  colon  is  soniewhiit  more  diffirult  tlian  the  operation 
upon  the  small  intestine,  on  account  of  its  irregularity  in  size  and  the 
deeper  liJ«ition  of  all  of  this  orj^n  ext-ept  the  transvei-se  portion.  It 
shniiUI  \)*i  brought  int^i  or  out  of  thi;  incision  if  possil)]c,  or.  if  this  can 
not  be  done,  the  opening  in  the  Hnea  alba  may  be  enlarged  in  the  direc- 
tion l^st  suited  to  the  case.  If,  after  exi)loration  throngh  an  incision  In 
the  linea  alba,  (he  obstrui'tion  is  found  tu  be  in  the  caecum,  ascending  ur 
destiending  wdoii,  and  the  part  involved  is  so  firmly  fixed  that  it  ran 
neither  lie  brought  into  view  tliroiigh  the  wound  in  the  median  line  nor 
by  an  additional  transverse  incision  of  two  or  three  Inches,  it  «lll  be 
advisable  to  dose  tliia  opening  and  exfrnse  the  iwrt  by  an  incision  imme- 
diately over  it. 

When,  for  any  of  the  reasons  about  to  be  submitted,  lateral  anasto- 
mosis is  determined  upon,  the  method  of  Senn.  as  modified  l)y  Abbe, 
will  be  found  8ui>erior  to  the  more  tedious  o|)emtiun  by  sutui-e  practiced 

I)y  M'(K'11er  and  others.  In  its 
performance  the  catgut  rings  of 
Abbe  (Fig.  533  o)  are  preferalile 
to  Si-nn's  aliforlmble  bone-plate-s. 
The  laborious  investigations  of 
Professf*  Senn,  of  Wisconsin,  in 
the  department  of  irdtsfinril  sur- 
gery ai-e,  it  is  iHjlieveil,  already 
yielding  gratifying  nsinKs.  The 
rings  are  thus  prepared  : 

"A  moderately  heavy  cntgnfc 
is  chosen  ;  token  from  alcohol  or 
jnniper-oil,  it  is  wound  loowly  on  a  test-tube  and  soaked  in  hot  water. 
It  soon  kinks  up,  and  were  it  not  on  a  tulw  could  hjirdly  be  unraveled. 
After  a  while  it  is  straightened  out,  allowed  to  untfliwt,  wtmnd  again 
loosely,  and  Hfmked  in  hot  water  once  more,  until  it  ceases  to  twist.  Il 
is  then  ready  to  make  uji  into  rings,  which  will  lie  jierfectly  tiat.  Eight 
or  ten  turns  over  two  pins  stuck  in  a  cork  two  inches  apart,  will  make  a 
bundle  somewhat  smaller  than  a  lead-pencil.  These  may  be  tie<l  at  four 
phict^s  with  fine  silk,  to  secure  the  strands  parallel  while  being  wound 
round  like  a  cable,  with  a  (.'ouLinuous  piece  of  the  same  catgut.  The 
end  of  the  piece  is  secured  by  threading  it  into  a  llagedom  needle,  and 
transfixing  the  whole  bundle  obliquely  with  it  at  the  plane  of  finishing. 
Thus  there  are  no  knots,  and  it  is  iliffictilt  to  find  the  point  of  beginning. 
'*The  ring  is  now  a  long  oval  with  an  inside  diameter  of  two  inches, 
and  in  thickni^ss  smaller  than  a  pencil.  Six  strrmg  but  snuill  braided 
silk  threads  aw  now  fixetl  to  each  ring,  equidistant,  on  the  face  looking 
toward  the  other  ring  which  is  to  be  laid  against  it. 

"  No  knots  are  used.  A  needle  pierces  the  ring  between  the  strands, 
carrying  the  thread,  which  is  drawn  through,  all  but  eight  inches,  and 
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ble,  they  ehonld  be  kept  awhile  in  alcohol,  under  pressure  between  two 
glaiis  slides  (Fig.  fiS^ii)^  the  tUi-BudH  being  (Hirled  up  within  the  oval, 
and  llie  nidus  Iwing  prt'saiHl  ns  tlio  glnsacs  are  riglirly  tie<l  tngether. 
The  ring  tlius  !>econies  a  long  oval  with  parallel  sides,  and  soou  Iw- 
conies  harder  and  ^ttened  on  Us  faces.  Moreover,  it  shrinks  u  tritln 
in  alcohol,  to  swell  again  in  the  intestine  and  give  additiimnl  security. 

"  In  tising  the  rings, 
I  find  it  saves  time  for 
each  thi'ead  to  have  its 
own  needk'.  The  intes- 
tine is  pierced  from  within 
outward  loss  than  a  quar- 
ter of  :in  in<-h  from  its  cut 
edge  ( i''ig.  5:^3  1 1,  The  ring 
.shiiuld  !«  hiid  nn  a  damp 
foldtfl  towel  with  throiids 
in  uitlerand  needlea  stuck 
In  the  tfjwel,  which  is  held 
by  the  a-ssistani  close  to 
the  bowel,  while  the  op- 
erator quickly  pulls  the 
(hi'eads  through  and  pass- 
es the  ring  into  the  inte- 
nor  of  the  bowel.  WJien 
the  thn'ads  are  tied  and 
cut  off,  the  api>ositioD  is 
perfect^  but  by  a  quickly 
made  running  suture  ont- 
sideall,  a  hulf-iuch  of  jicri- 
toneal  suHace  is  at  once 
secured  beyond  the  pos- 
sibility of  leakage  (Fig. 
5;?3.t).  More  than  this  is 
BQperfluous.  for  the  edges 
held  between  the  rings  act 
as  valves. 

"In  iiivaginating  the 
end  of  the  cut  inre^tiinp 
after  exsectinn,  one  will 
delay  a  long  while  if  lie  tries  to  turn  in  first  one  and  then  the  other  edge, 
and  will  also  find  the  mesentery  try  to  turn  in  after  it  on  the  attaclied 
side.  My  rule  is  to  trim  back  the  mesenterj'  at  least  a  half-inch  from 
the  end.  Then,  seizing  both  li|>»  with  toothed  forceps,  plnnge  them 
direrlly  into  tiie  lumen.  The  entin'  edge  usually  follows,  and  one  holds 
tlii'm  by  the  left  index-finger  and  thumb  while  a  quick  running  overhand 
suture  of  the  slit  thus  formed  is  made."  * 
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*  "  Intesciniil   Aniatomosis,'^  Robert  Abbe,  H.  D. 

Pliiladel|>bia  Medical  Socivty,"  1S6S. 
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The  application  of  this  method  is  especinlly  indicated  in  estaMish- 
ing  the  integrity  of  the  intestinal  canal  in  malignant  disease  or  other 
obstruction  where  excision  of  the  occluded  portion  is  not  practicable, 
as  in  ijaiftro-ent^rostainy  from  cancer  of  the  pyluris;  or  in  any  condi- 
tion where  a  prolonged  operation  is  contraindicat^d.  If  in  the  fur- 
thrr  use  of  the  rings  they  can  be  employed  in  direct  or  terminal  anas- 
tomosis^  a  great  advance  will  Ih*  made,  fur  in  lateral  anastomosis  the 
I»ocke(s  necessarily  existing  ar*^  object ionnblc.  The  question  of  time  is, 
linwever,  in  a  class  of  cases  of  snch  vital  important  that  this  method 
may  be  preferred  to  the  more  tedious  process  of  direct  suture  (terminal 
anastomosis).  In  anastomosis  between  the  small  and  the  large  intestine 
it  should  be  employed. 

Fecal  Jitstula  is  established  by  bringing  the  loo|)  or  portion  of  intes- 
tine which  is  involvetl  in  the  obstruction  into  Ihe  wound  and  stiUdiing  it 
to  the  edges  of  the  incision  as  dirtMit-ed  in  gaatrostomy.  Strangulated 
and  necrotic  portions  should  be  cut  away. 

If  the  ol)siructi(in  is  due  to  volvulus,  it  will  be  indicated  by  unusual 
distention  of  the  twisted  loop,  which,  in  case  the  sigmoid  flexure  is 
involved,  is  enormous.  An  effort  should  be  made  t^i  untwist  the  gut 
without  puncture;  but  if  this  can  not  be  accomplished,  the  hypodermic 
needle  should  be  employed  as  above  directed.  In  case  of  gangrene  or 
adhesi<ins  amounting  to  stricture  at  the  point  of  cixissing  of  the  two  por- 
tions of  the  gut,  the  ui)eratiun  u£  exsectiou  or  for  fecuL  tistuJa  should  be 
done. 

When  the  consTrictinn  is  caused  by  peritoneal  bands,  these  should  be 
divided  and  the  intestine  liberated.  If  a  loop  of  intestine  has  been 
aaught  beneath  the  pedicle  of  a  tnmor(of  the  ovary,  nterus.  Fallopian 
tubes,  etc.),  the  occlusion  may  be  relieved  with  or  without  removal  of 
the  offending  body. 

In  adhesions  of  the  contignons  peritoneal  surfaces  of  a  loop  of  intes- 
tine, nr  the  matting  together  of  several  lo(»|>s  in  such  u  manner  that 
nbstrnction  occurs,  exsection  or  the  formation  of  a  fwad  fistula  is  indi- 
cated. If  the  adlic-sinns  are  limited,  they  may  be  dis-sected  apart;  bnt 
this  procedure  is  not  unattended  with  danger  from  sloughing  or  a  recur- 
rence of  the  lesion. 

Sti-augtUatiou  or  constriction  of  a  loop  of  gut  in  a  slit  of  the  mesen- 
tery or  omentum  should  t>e  treated  by  enlarging  the  slit,  rwiuction  of 
the  loop,  and  closui-e  of  the  oitening  by  i-jitgul  sutui-es.  If  necrosis  has 
resulted,  exsectlon  '->r  the  fomi:ilion  of  a  fistula  may  l»e  done.  In  limited 
necrosis  the  dead  portion  may  be  cut  away  and  the  hole  closed  by  Lem- 
bert's  suture,  provided  that  the  lumen  of  the  gut  is  not  too  greatly 
occluded  by  this  operation,  and  always  provided  that  the  margins 
through  which  the  sutures  pass  ai-e  soand. 

Intestinal  olwstruction  due  to  diverticula  should  he  treated  by  division 
of  the  constricting  tissues.  A  false  diverticulum  (tun  scarcely  be  removed 
with  safety,  but,  if  necessary,  Mcckcrs  diverticulum  or  the  vermiform 
apiH'ndix  may  tw  excised.  In  closing  the  stump  c)f  the  appendix,  the 
peritoneal  coat  should  iKt  turned  in  by  Lem1>ert^s  suture. 
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The  romoval  of  neoplasms  may  rpqiiire  the  exwction  of  a  part  of  the 
intestinnl  «iDn].  In  general,  the  rules  alxne  laid  dnwn  are  npjtlirablc 
here.  Cyliiidrical  epilhelioniat.'i,  with  uo  infiltration  of  the  neighboring 
lymphatics  or  mt'sentery,  are  inel(ide<l  among  neoplasms  whioh  may 
with  propriety  he  exrised.  When,  however,  the  extent  of  the  infiltra- 
tion la  such  that  a  eomplete  removal  is  improbable,  the  palliative  opera- 
tion of  forming  a  fistula  is  advisable. 

Stricture  of  the  intestine  above  the  rectum  may  be  excised  in  favor- 
able cases,  or  life  may  be  prolonged  by  establishing  an  artilitial  ojH-ning 
in  the  gut  above  the  seat  of  occlusion.  Exsection  will  afford  a  more 
satisfactory  nesnU  in  the  majority  of  instances  when  undertaken  before 
the  palient  is  exhausted  by  inanition  and  pnilongt^d  suffering. 

When  the  obstruction  is  located  in  the  lower  portion  of  the  ilenm  or 
in  the  first  part  of  the  colon,  iieo-colosfomt/  may  be  performed  when 
exaection,  in  order  to  be  successful,  must  be  an  extensive  procedure.  In 
this  operation  the  end  of  the  ileum  is  stitched  to  the  margins  of  a  suitable 
opening  in  the  colon  below  the  obstruction.  It  is  anuloguus  tu  gastro- 
enterostomy. 

Hernia. — laterally  defined,  a  hernia  is  a  tumor  formed  by  the  escajw 
of  the  whole  or  a  portion  of  any  viscus  from  Its  normal  cavhy.  The  term 
is  now  by  common  consent  almost  wholly  restricted  to  protrnsions  of 
intestine  or  omentiira  (or  both)  from  the  cavity  of  the  abdomen  or  pelvis. 
The  protrusion  may  occur  through  an  opening  which  is  congenital  vr 
acquii^d.  C<;m]tlete  inguinal  hernia  following  the  de.'^cent  of  a  testicle, 
or  veutral  heniia,  due  to  failun?  of  jH»rfeut  uuiun  iji  the  apimeuniseH  of 
the  abdominal  muscles,  are  instanc(>sof  the  former;  while  a  protrusion 
of  the  intestine  after  a  wound  in  the  abdominal  wnll  is  an  example  of 
the  latter.  Tlie  hernia  may  take  place  into  an  adjoining  cavity,  as  the 
thorax  (diaphragmatic),  or  prolnide  beneath  the  skin  (femoral,  umbilicaU 
ventral,  etc.). 

HcmicT!  ai-e  classified  according  to  their  place  of  escape:  inguinal, 
femoral,  umbilical,  ventral,  diafihiTigmatic,  glate:il,  obtnrator.  lumbar, 
and  vaginal.  The  term  ventral  is  applierl  to  all  hernia*  occiurinK  at 
points  nn  the  abdominal  wall  other  than  thttse  indicated  in  the  clas.sifi- 
calion  just  given.  Of  hemife  in  general  the  inguinal  variety  forms  about 
80  per  cent  of  all  cases ;  femoral,  10  ;  umbilical.  5  ;  the  remaining  vari- 
eties, 15.    Of  every  five  patients  affected  with  hernia  four  are  males. 

Inguinal  hernia  in  males  occurs  more  often  in  the  first  ten  years  of 
life  than  in  any  subsequent  dec^ide,  the  period  from  the  twentieth  to 
the  fortieth  year  being  next  iu  order  of  frequency.  Arrording  to  Kiug-- 
don,  femoral  In-rnia  iu  nialen  of  all  ages  is  met  wiih  in  4  of  every  10(1 
cases ;  in  the  first  decade,  in  1  of  every  300 ;  the  second,  2  i>er  cent ;  the 
third  and  fourth  together,  4il  per  cent ;  the  fifth  and  sixth,  6  ])er  cent ; 
and  after  this.  8  per  cent. 

In  females,  inguinal  and  femoral  heinise  are  met  with  in  about  equal 
pr<iporti(uiH.  Tim  latter  variety  is  nmily  met  with  before  pnberty,  but 
occurs  chierty  during  rhe  child-bearing  period  (Bryant). 

The  contents  of  a  hernia  are  inclosed  in  a  sac  almost  always  formed 
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by  the  periton^eam  lining  the  abttominal  cavity.  The  sar  may  Iw  car- 
ried imiiietliutely  in  front  of  the  est'itpinfj  iiitfstine  or  omfUlum  tft'iiioral, 
umbilu'jil,  t^to.),  or  these  viscera  may  deacond  into  a  sac  already  formed 
by  the  escjipo  of  some  other  oT7i;iin  (in^niiinl,  scnitjil).  In  the  rare  rases 
of  bt'i-aia  of  those  ^wrlious  of  the  large  intestine  not  covered  by  jierito- 
nn'iim  there  la  no  true  sac.  If  the  inleHtiuo  alone  enti'ra  into  tlic  forma- 
tion of  a  hemin,  it  is  culled  enterovelr;  if  onientiini  alone,  epiplocch  ;  if 
both  ai-e  inclosed  In  the  sac,  entero-epiploctle.  The  coverings  of  a  hernia 
outside  of  the  sac  will  vaiy  with  Ita  location,  and  will  be  giren  in  the 
conaidemtion  of  the  difTereut  varieties.  A  heniizi  is  said  to  l»e  ruducible^ 
when  the  contents  of  the  siic  t-an  by  any  meiuis  he  i-efnrnwl  into  the  cav- 
ity of  the  abdomen  ;  frrivluoih/e,  when  adhesions  exist  to  sucli  aa  extent 
that  this  can  not  be  efFecteii ;  strangulated^  when  the  clruulation  In  the 
tumor  is  arrested  by  constriction  at  any  portion  i, usually  at  the  neck). 


'»> 


Pfo.  nS4.— Thr  irlntinni  of  tfae  potnts  of  mmf*  tt  obflqm  ud  duvM  intfiriiMl  wid  oblunuor  htnAa  to  tli« 
impiirtiiut  vfH-i:<  of  tiK  i>clvU.  1,  Intcnul  •Umalnil  tiat.  i,  fvlut  at  wblcii  s  dlrvct  lti|;uliMl 
lunaiM,  oniuiMBom.    i,  UUuniwr  gumI,  arWry,  ud  bvrw.    tModiAod  tnm  lUcltao.f 


Special  NrrnfiF,  fnffuijial. — An  inguinal  hernia  may  l»e  diTfd  or 
indirivt^  complete  or  incompUtf^  congenital  or  acquired. 

The  indirect  or  "oblique"  variety  is  much  more  fpeqnently  met  with. 
In  the  male  the  contents  pass  into  the  internal  alxlominal  rin^  and  follow 
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tbe  spermatic  cord  along  the  in;^uinal  ranal,  at  times  dcs^'ending  into  thn 
tunica  taginalis  testis.  In  the  f«*Tnnlo  tho  tlt-sf-ent  ih  in  the  ranal  of 
Nuck,  following  the  ronnd  ligament  into  the  inguinal  ranul,  and  at  timen 
an  far  as  the  labium.  The  epigastric  rcsneh  are  internal  to  ih*'  neck, 
and  behind  (he  l}ody  of  an  oblique  inffuinal  hernia  tFigs.  534  and  54<J). 


-./I 


Fio.  SSS. — fihdirinjt,  at  1  and  2,  openinaa  al  which  nbllmin  nn<!  diiift  litmt»  wicip«,  and  thilr  iwlatinoa 
Ui  tb«  di-vii  epiKa^U'ic  tirten.     '.ModiBod  fitaa  Uudiiw.j 


A  direct  hernia  does  not  enter  the  internal  abdominal  ring,  bnt  pnshe? 
the  fascia,  which  18  to  the  inner  side  of  the  e])iga.ttrio  ves.sela  and  imme- 
diately behind  the  external  rin^,  directly  in  front  of  the  tumor  and  out 
at  the  ext^Tnal  rinj;.  Thr-  epigastric  vessels  are  eMernnl  to  the  uerfc, 
and  ffiay  he  displared  sUghtiy  in/roiU  aiut  to  the  ouier  side  qf  a  direct 
inguinal  ker/iia  (Fi^.  ft3fl  and  545), 

An  ingidnal  hernia  is  wiid  to  be  complete  when  the  contents  protrnde 
beyond  the  external  ring;  incomplete,  when  the  tumor  is  within  this 
limit. 

A  complete  inguinal  hernia  in  the  male  m»y  descend  into  the  cavity 
of  the  tunica  vogiauliB  testin,  the  i^untentti  renting  in  coulact  with  (he 
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acquired.  The  tumor  enters  the  crural  CTinal  beneath  Ponpart's  liga- 
ment, just  to  the  inner  side  of  the  iliac  and  femoral  vein  (Fig.  539).  If 
it  Ffmains  in  the  mmil  «Iieath,  it  is  an  incomplete.,  !)ut  if  it  protmdea 
at  the  saphenous  opening,  it  is  a  complete  femoral  hernia  ^Fig.  640). 
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Plo.  ftSV. — Slinwing  chp  ivmunX  riiu!  Hul  ito  n>[*tioiM  tA  the  ilittc  vmti  vaA  t)u>  nbtnrvlor  KrUry  vbim 
derived  IWim  tlin  Hwp  rpi^wtric.  1,  Femoral  ring.  S,  Obliimd'T  fomnirn.  S.  1)i.¥[i  «{iiirialrio  artery. 
4,  Abnorrnftl  ari|{iii  rir  tiii>  obturator  rumiiinr  tiileiiitl  lo  Uie  iict^k  -'r'  h  I'viuonil  btniiu.  5,  Thn  Mnw, 
<la*«endiD£  czterojl  tr>  tbp  nock  of  n  frmoful  heraiA.  6,  Normal  olitunitAr  e,mxj,  ?«  ClrcumSuz 
bniuh  orextemol  illuc    (ModiHi'd  ntim  UocUm.) 

XTmbilical  hernia  is  congenital  or  acquired.  It  exists  not  infre- 
quently ill  birth  in  bntli  sexes,  on  account  uf  Ihe  patulous  condition  of 
the  ompliubHini'.siMitcrir  drict.  In  this  viiriety  the  only  c<iveriufr '>f  the 
tumor  is  the  sheath  of  the  umbilical  cord.  In  the  acquired  form  the 
intestine  escapes  either  diiwrtly  thnmgh  the  navel,  or  nuire  frequently  fo 
one  side  of  this  oonfmction.  The  sac  of  an  acquired  undiilicul  hernia 
is  composed  of  the  parietal  layer,  of  the  perltonwnm,  and  the  outer  cov- 
ering of  integument. 

Ventral  hernia  may  also  be  conp?tnital  or  acquired.  The  protrusion 
may  occur  at  birth,  as  a  result  of  failure  uf  development  in  the  musclea 
of  the  abilomen.  It  Is  usually  met  with  ahmg  the  linea  alba  above  the 
nmbilicns.  The  acquired  form  may  occur  at  any  point,  and  result-s  frrim 
accidental  or  surgical  wounds  of  the  muscles  and  fascia.  It  is  quite 
frequently  met  with  in  the  wounds  of  incision  iu  the  operation  of  lapa 
rotomy. 


IIEUN'IA. 
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IHaphrafftnatic  hernia  is  nsually  due  To  a  wound  or  rnptnre  of  the 
diaphragm.  It  may  result  from  a  cougenltal  defert  in  tliU  muscle.  It 
generaUy  oocure  on  the  left  side,  ou  account  of  the  protection  afforded 
by  the  liver  <m  the  rijiht  wide. 

Gliileal  hernia  is  extivmely  rare.  The  escape  of  tJie  viscus  is  through 
the  sciatic  notch»  aud  it  may  occur  above  or  below  the  pyriforniis  muscle. 


V-' 


*.  M 


:^ 


Ti«.  MA.— SlinniDu-  the  nrlttioM  of  a  ociiDpln«  f^annl  bemU  U>  tb«  trnmitaiit  otyui*  ft  Ui«  enrin. 
I,  Suptionnut  \«\»  pt>«bL|r  bcuMth  th*  (nJtnfurm  mwws.  i,  FemunJ  T«In  aud  srtury.  8,  Cnml 
nerve.    4,  t'loxiu  or  Ibmoral  IjrmpfcMlo  glwad*.     (Aodlttod  tntu  UkUh.^ 

Ofjtura/or  hernia  take-s  jdaci'  in  Hie  thyroid  foromeu.  aud  tiaually 
in  the  upper  pcrticm,  in  the  raiuil  which  gives  exit  to  tlie  nbtiinitnr  ves- 
sels and  nerves  (Pig.  534).     It  is  more  common  in  women  than  in  men. 

Lumbar  kernia  occurs  iu  the  i-egion  situateil  between  the  twelfth 
rib  jind  the  crest  of  the  ilium. 

/^rrnfVi  into  the, nn^/trm  occurs  after  imrtial  ur  <'ompIefe  prolaiise  of 
the  uterus,  ur  after  loss  (if  substance,  nllnwin;;  escapt*  ut  the  intestinn. 

Symptoms — Inguinal  Hernia. — When  gnidually  arquircfl^  the  pres- 
ence of  a  small  swelling  or  tumor  ueiir  the  center  of  Poupnrfs  ligament, 
or  a  lirile  ta  the  inner  side  of  this  point,  is  nsujilly  the  first  symptom 
uf  inpiinn.1  hernia.  In  a  certain  proportion  of  cases  the  appearance  <>f 
the  swelling  has  been  pi*eceded  by  a  feeling  of  weakness  or  nneasiness 
referred  to  this  region,  which  only  disappeared  when  the  recumbent 


556 


A  TEXT-BOOK  ON  SUnCKKY. 


posture  was  assumed,  or  when  strong  upward  pressure  was  made  by  the 
baud. 

If  suddenly  arnuireil,  the  presence  of  the  tumor  is  noticed  soon  after 
a  violent  strain  of  the  aUdnniitiiLl  luuMi'les.  Piiin  is  aliiKmt  nlu'ay^  pres- 
ent, and  the  patient  is  generalJy  aware  of  the  muuient  the  rupture  oc- 
curred. 

The  din^oaisnf  inguinal  hernia  involves,  (t>  the  differentiation  be- 
tween the  direct  and  indirect  form,  and  {2)  between  inguinal  and  fetnoral 
heniiffi  and  the  various  swellings  which  may  occur  in  this  ivjrion  ;  vari- 
cocele, hydrocele,  bubo,  inmrcenite*!  teslii-le,  new  forniutiuus,  ab-set-ss, 
and  aneurism. 

A  direct  in;;uina1  heraia  is  exceptional.  The  tumor  formed  by  i(  is 
apt  to  be  spherical  (Fig.  541),  is  situated  nearer  the  median  line,  und 
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fiQ.  Sti.— Dl)i>ct  Ing^IniJ  li«miB.     (Atler  Bi^ant.)        Phi.  MS.— Oblique  iEvninal  bcmla.    (Alter  Brj ant.) 

the  neck  will  be  found  to  enter  the  abdominal  cavity  immediately  be- 
hind the  exterual  ring. 

The  tumor  formed  by  an  oblique  inguinal  lieraia  (Fig.  6421  is  oval  or 
elliy>tical  in  the  incomplete,  and  oval  or  pyriform  in  the  complete  variety. 
The  history  of  the  swelling,  it  gradually  de- 
veloped, will  indicate  that  the  tumor  com- 
menced at  the  middle  of  Puupiirt's  ligamenr 
and  traveled  toward  tlie  ]>nbe.s.     In  cases  »>f 
longstanding,  and  when  the  tumor  isof  ],ir_' 
size,  the  diagnosis  between  the  direct  und  in- 
direct form  is  scnrcely  pcwsaible,  from  tlie  fact 
that  the  inner  edge  of  the  internal  ring  has 
been  drugged  down  until  it  occupies  a  posi- 
tion jnst  behind  the  extemnl  opening. 

A  femoral  hernia  (Fig.  54a)  is  situated  be- 
low Poupart*s  ligament,  and  near  its  attach- 
ment 1^1  the  spine  of  the  pulHw.  to  the  inner  side  of  the  femoral  vesaelsT 
In  h^iin  subjects  the  nock  of  the  tumor  can  be  readily  traced  to  the  canal 
at  this  point.     In  corpulent  persons  the  diagnosis  is  more  difficult 

The  swelling  of  r«r/cocpfe  commences  in  the  lower  p<'>sterior  portion 
of  the  cord,  and  increases  gradually  upward.     To  the  touch  tlie  dis- 


Pta.  MS. — F<TRianil  heniU. 
(After  Brjant.) 


tended  veins  feel  like  worms.  Tlie  tumor  has  none  of  the  elasticity  of 
hernia. 

In  the  recumbent  postnre  a  vnricoo'ele  and  a  nan-incarrerated  ingnlnal 
hernia  will  both  disjippenr.  If  after  the  disappearance  Jirm  pressure  is 
made  with  the  lingers,  and  the  patient  is  dii-ecte<l  to  resume  the  uiiright 
posture,  the  varicocele  will  return,  while  the  hernia  tmn  not  descend. 
Couching  does  not  affect  vaiicocele.  Thn  nceumulation  of  fluid  in 
Iiydroctlc  of  the  lunica  vaginalis  is  firet  noticed  in  the  niiwt  inferior 
portion  of  the  acmtum;  the  Hwelling  is  spherical  at  first,  and  becomes 
pyriform  after  the  cord  is  involved.  Hydrocele  is  tmnslucfut,  and  fluct- 
uation may  be  detected.  Encysted  hydrocele  of  the  coixi  near  the 
external  ring  or  within  the  inguinal  canal  may  make  differeutiatioa 
more  difficult.  The  impulse  from  coughing  is  not  marked  in  hydrocele^ 
the  Hense  of  wmkne.ss  Is  abnent,  the  cyst  ia  small  aud  usually  reutaina 
BO.  If,  after  full  consideration,  doabt  still  exists,  aspiration  with  the 
finest  hypodermic  needle  will  clear  up  the  diagnosis. 

Jtubo. — lu  chronic  adenitis  the  ghmdular  character  of  the  swelling 
can  be  made  out  distinctly. 

In  acute  adenitis,  although  the  peri-lymphatic  infiltration  is  so  exten- 
sive that  the  glands  can  not  be  recognized,  the  redness  of  the  skin,  the 
great  tendei-ness  on  pressure,  and  the  superfioial  charactei-  of  the  jain, 
with  the  ctrexistence  of  a  urethritis  or  sore  upon  the  penis  or  scrotum, 
will  serve  to  establish  the  character  of  the  lesion. 

Incarcerated  testicle  may  bo  suspected  if  there  is  absence  of  the 
organ  on  that  side.  If  the  testicle  is  not  extensively  atrophied,  pressure 
will  give  the  peculiar  and  characteristic  sense  of  pain  experienced  in  in- 
jury of  this  oi^ran. 

In  neoplasms  there  is  a  history  of  progressive  development  entirely 
disassociated  from  tliat  of  hernia  us  heretofore  detailed. 

AhscesSf  which  not  infii^jucntly  a])pea.r8  above  Poupart'a  ligament, 
is  accompanied  with  inflamuiatory  and  septic  symptoms  which  do  not 
acc<impany  hernia,  Ahscess  of  this  regicm  occurs  with  adenitis,  us  jost 
stated,  and  with  ostitis  of  the  vertebrffi  or  ilium.  The  recognition  ol 
either  of  these  lesions  will  lend  to  the  diagnosis  of  abscess. 

In  the  manipulation  of  a  hernial  tnmor  the  sensation  Imparled  to  the 
fingers  will  vary  with  the  contents  of  the  sac  and  the  condition  of  the 
mass.  If  it  contain  only  omentum,  it  is  doughy  to  the  feel,  and  will 
jield  dullness  on  pertuission  ;  if  the  mass  is  compctsed  of  intestine,  it  is 
elastic,  and  more  or  less  tympanitic  on  percussion.  The  "colicky" 
Ijain  felt  when  the  intestine  is  tirmly  compressed  la  of  diagnostic  value 
in  determining  the  presence  nf  a  hernia. 

Whether  a  hernia  is  reducible  or  not,  there  is  always  a  perceptible 
impulse  imj^arted  to  the  tumor  in  coughing  or  sneezing.  In  sti-aiiguLated 
hernia  the  diagnosis  I'ests  tii'st  upon  the  existence  of  a  tumor,  which  is 
present  in  alnufst  all  cases.  In  verj'  exceptional  iustanccw  there  is  no  pro- 
trusion noliri-ubk'.  The  next  .symptom  is  |)ain  at  the  seat  of  the  hernia. 
In  character  it  is  eomjiared  to  that  of  intestinai  colic,  and,  when  not  In- 
tensified in  the  neighborhood  of  the  strangulaliun,  it  is  usually  referred  (o 
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tbe  nmbilicnl  region.  The  symptoms  of  nrclusion  are  more  remote^  and, 
while  very  stroog  in  a  diagnostic  point  of  view,  are  not  of  such  impor- 
tancti  practically^  because  a  dia^Tiosis  should  h^  made  and  h>>atnit*ut.  in- 
stituted before  the  efTDcts  of  <>b;*tni<'tiini  are  madn  erident.  The  cessation 
of  fecal  discharges  may  not  occnr  in  intestinal  obstnictinn  for  several 
days  after  the  oeclusion.  when  the  snuUl  intestine  alone  is  involved,  since 
Ihe  cont<mts  of  the  buwel  bflow  t!u;  (;»nstrict«'<l  point  may  be  evaiMiatwd, 
The  vomiting  of  recently  ingestwl  food  or  drinks,  followed  by  st^rcora- 
oeous  matter,  is  the  Inst  and  stnjngest  evidence  of  occlusion.  Distention 
of  thti  abdominal  wal]>s  with  tympanitic  i-esonance,  is,  when  takeu  iu 
connection  with  other  symptoms,  a  strong  link  in  the  chain  of  symptoms 
which  make  the  diagniwis  conclusive.  Hicc^nigh  is  present  in  ranny 
cases,  but  is  ay>t  to  be  one  of  the  later  evidences  of  obstrnntion.  Shook, 
that  condition  in  which,  as  a  result  of  an  emotion  or  injury,  the  functions 
of  the  nerve-centers  are  more  or  less  completely  suspended,  is  present  in 
a  varj'ing  degree  in  almost  all  cases  of  strangulated  hernia.  It  is  evident 
in  the  rapid  and  weak  pulse,  occasionally  missing  a  beat,  or  varying  iu 
exacerbations  of  rapidi^  and  slowness ;  coldness  of  the  skin,  with  an- 
natural  jierspiraliim;  lack  of  facial  mobility,  tbe  only  expression  l>eing 
that  of  pain  and  anxiety. 

In  omental  hernia  the  pain  is  not  so  intense  as  in  intestinal  liemia, 
and  the  symptoms  of  occlusion  ai-e  always  absent. 

Trea/jfu'rU.— The  treatment  of  inguinal  heniia  may  be  considered 
nnder  ihe  following  heads:  1,  reducible;  2,  irreducible  (not  strangu- 
lated); 3.  strangulated. 

For  a  hernia  nut  strangiilated,  the  operative  measures  are  paUiatire 
and  ourative;  in  strangulated  hernia  early  operation  is  always  indicated. 

A  redtidhle  iiifinimtl  hernia  should  be  returned  io  the  abdominal 
cavity  and  retained  them  by  the  constant  and  careful  emphiyment  of  a 
truss  or  bandage  and  compress.  In  accomplishing  the  reduction  the 
patient  should  rest  upon  the  back,  with  the  thighs  flexed  upon  the  abdo- 
men and  the  pehis  elevated.  In  this  position  gravity  carries  the  intes- 
tine and  omentum  toward  the  diaphragm,  and  this  traction  from  within 
readily  retliices  the  muss.  If  tliis  should  not  succeed,  gentle  pressure 
with  the  hand  will  suffice.  Once  reduced,  an  effort  should  be  made  to 
prevent  a  recurrence. 

For  incomplete  or  slight  herniu  in  patients  who  are  not  comivelled 
to  do  heavy  work,  the  elastic  truss  is  most  comfortable  and  safe.  In 
all  other  cases  the  steel-spring  truss  must  l>e  worn.  The  pa<l  will  vary 
in  size  as  the  character  of  the  rupture  may  require.  The  Iiard-rubl»er 
or  wooden  pads  are  pivfemble  in  the  great  majority  of  cases.  A  truss 
shfmid  l)e  applied  before  leaving  the  re{'umbenl  posture,  and  sh<iuld  not 
be  removed  again  until  this  postdre  is  resumed.  When  ortlering  a  steel- 
spring  truss  the  fitllowiug  rule  should  be  observed:  Describe  fully  the 
character  of  the  hernia.  If  the  ca.se  is  one  of  complete  oblique  inguinal 
hernia  of  the  left  side,  take  a  lead-tape,  lay  one  end  directly  over  the 
internal  ring  of  this  side  and  caiTy  the  laj^e  across  the  abdomen  to  the 
right,  jnst  below  the  anterior  superior  spine  of  the  right  ilium,  and 


across  tht)  glatool  re>;inn  1>ark  tn  the  Hamc  point  Iwlnn*  the  left  ntiperiur 
Bpiiious  process.  Press  th**  tnalleabte  It-atl  closoly  tn  the  intt'fninieiit  in 
order  to  get  an  exact  outline  of  the  anrface  to  which  the  truss  Is  to  be 
applied,  iiml  tJTice  this  dirertly  upon  a  sheet  of  jKiiier.  The  instrument- 
maker  in  using  tht*  imring  ran  model  the  spring  to  tit  more  romforriihly, 
and  after  this  tem])er  the  tnetal  to  make  the  required  ]tressni'e.  Wlien  a 
direct  and  indirect  hernia;  exist  upon  the  same  side,  a  single  pad  proi>- 
erly  adjusted  will  suffice  to  secure  both  openings.  When  there  exists  a 
b)lat«nil  heniia..  a  dotihle  truss  should  l>e  wom.  A  lair  temponiry  truss 
may  lie  made  nn  follows:  A  piere  of  r-loth  or  a  tuft  of  wm>l.  cMitlon,  or 
oakum  in  rolled  into  a  compress  about  half  the  siw  of  (he  tist,  cnveivd 
with  adhesive  plaster  (the  adhesive  surface  beiug  external),  and  is  laid 
immediately  over  the  inguinal  canal,  after  the  liei-nia  has  Ikxmi  itnlucixl ; 
while  the  patient  is  in  the  recumbent  p<»slnre  a  spicn  bandage  is  car- 
ried around  the  pelvis  and  thigh  bo  that  the  compress  is  held  firmly 
in  ])osition.  It  is  prevented  fit>m  slipping  out  of  place  by  the  adhesive 
plaster. 

When  an  inguinal  hernia  can  not  l»e  retained  by  a  trnss,  operative 
intorforonre  is  indicated.  In  cases  where  the  hernia  can  be  retained  and 
yet  interferes  with  the  usefulness  or  comfort  of  the  individual,  opem- 
tion  for  radical  cure  is  also  advisable.  In  irreducible  hernia  which  inter- 
feres with  comfort  or  usefulness,  or  which  is  increasing  in  volume,  or  in 
persons  going  beyond  the  re;u*h  of  proper  surgical  aid.  ojieration  for  the 
radiral  cure  should  be  undertaken.  In  aged  persons  oj]eration  should  be 
avoided,  unless  stranguhitiou  is  occurring. 

Of  the  procedures  for  the  nidiral  cure  of  inguinal  hernia,  McBnr- 
ney's  and  Macewen's  offer  the  l>e8t  pros^wcts  of  success,  the  former 
being  preferable  on  account  of  its  greater  simplicity  of  execution.  Both 
operations  are  yet  pa.ssiug  thi-ough  a  jwriod  of  ptt>batioii.  yet  so  far  they 
have  given  resuItM  which  justify  their  rei»eiitii>n. 

McBumcifs  Operation. — Under  strict  antise]>sis  an  incision  is  made, 
iM^nning  a  little  outxide  the  situation  of  the  internal  ring  and  extending' 
well  down  over  the  tumor  in  the  dire<'tion  of  ihe  c«inl  and  dociH^netl  until 
the  sac  is  exposed  (Fig.  B44).  The  inter-columnar  fascia  having  Iven 
divide*],  (me  blade  of.  a  blunt  sciss<irs  is  pushed  under  the  edge  of  the 
external  ring,  and  the  anterior  wall  is  split  tip  to  and  a  little  lieyond  the 
outer  border  of  the  Internal  ring  (Fig,  644  a).  The  deeper  coverings  of 
the  sac  are  dissected  off — preferably  with  Ihe  fiugei-s.  If,  now,  the  fascia 
tmusvensUis  is  jtartially  removeti  liigh  up  in  the  canal,  the  coni  may  lie 
quite  easily  seiMiruted  from  the  sac  to  a  point  a  little  within  the  abdo- 
men. The  entire  sjic  is  now  disaei't<Hl  up  and  lifted  out  (Fig.  M4  b). 
(In  many  cases  of  congenital  hernia!,  this  separ.itiim  can  not  l>e  effected, 
and  then  the  sac  must  be  cut  away  from  the  cord  at  each  side  of  rhe  lat^ 
t*!r.  U'hen  this  is  done,  the  sac  requires  to  be  carefully  clo.s&I  by  cat- 
gut sutnres.)  After  lhor»iugh  inigation  and  cleansing  the  hand^,  the 
sac  is  opened  and  the  intestine  reduced.  If  (he  sac  contains  omentum, 
it  may  t>e  reduced  or  tied  off.  as  indicated  by  its  eondiliim,  and  the 
slump  dropiNHl  back.     Any  adhesions  ore  bn>ken  np  or  ligated  and 
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dirided.  The  sac  is  now  held  vertirally  (Fip.  544  c),  nnd  tlie  operator 
inserts  one  or  two  fingers  through  the  neck  into  thv  iK-iitoneal  cavity. 
This  iH  done  to  guard  against  the  possible  return  of  a  loop  of  intestine 
or  omentnm  into  the  mo  dunng  the  a]ipIicatIon  of  the  liguture.  Wlule 
the  oi>erator's  tinger  is  still  in  this  position,  an  assistant  tlirows  n  loop 
of  very  strong  cntgnt  around  the  sac,  slips  it  along  the  neek,  gnidn- 
ally  tightens  and  finally  ties  it  over  the  tip  of  the  finger  at  the  very 
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Fia.  MIc— &H  opened,  ooni«DU  r«r<luc*d,  flnfor  d««pl.*  InMited,  and  the  necb  of  ibo  »«  tkd  off  tt  titc 
bvcl  of  ihu  iDlcmol  aurUwo  uf  Uie  abduBiUiu  wiill.    ^tlcBonw; .  i 

deepest  portion  of  the  canal  (Fig.  ft44<).  The  sac  outside  this  ligature 
Js  cut  away,  leaving  enough  to  securely  prevent  the  liguture  from  slip- 
)ing.  The  ends  of  the  ligature  are  now  cur  away.  The  wound  which 
remains  has  for  it«  iKisterior  wall  the  fascia  transversalis  in  its  inner 
I>art,  nnd  the  peritonicnm  in  itsonter  part.  The  iip^^eror  intemal  wall 
is  formed  by  the  edges  of  the  skin,  suiiertieial  fascia,  external  oblique 
aiHiueiirottis,  and  conjoined  tendrm  ;  the  lower  wall  by  skin,  snperliciat 
fascia,  nnd  a  atrip  or  aponeurosis 
or  practically  Poupnrt'a  ligament, 
including  the  outer  ])illar. 

In  order  to  prevent  too  rapid 
closure  of  the  wound  immediately 
over  the  intemal  ring,  the  skin  is 
tucked  under  al'tng  each  edge  of 
the  incision,  by  inseriini?  from  four 
to  eight  stout  silk  sutures  n  half- 
inch  apart,  so  as  to  include  all  the 
tissues  except  the  peritouieum.  They  enter  about  a  half-inch  from  the 
edge  of  the  wountl,  and  as  they  are  tightened  the  skin  is  folded  under 
or  inverted  (Kig.  544  d). 


Flo.  ftUti.— ShAwincthalMrernoniADArthii  wmad 
duMil,  u)()  tl)i)  aldn  ttHked  imik-r  l»  niaisijUn 
the  nrpM*  portioo  ofMo.    iMcBurav;.) 
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Flu.  Mix.— Suppoituiff  •«««>.    (UoBimwj',) 


Two  tension  sutures  {^ig.  u44£>  are  next  inserted  through  the  skin 
and  superficial  fascia,  and  tied  over  rolls  of  iodoform  gaiize  until  the 
edges  of  the  wound  are  about  one  fourth  of  an  inrh  apnit.  The  wound 
in  the  scrotum  is  stit4;bed  with  catgut  and  a  drain  may  l>e  tnserttMl  at  iht^ 

luwer  angle  if  deem*Mi  necessa- 
ry. The  wound  is  now  def'idj- 
and  tighily  packwl  witli  i(Kl<»- 
form  ganze,  over  this  masses 
-    rn-fr-   ■iin       -^Mjr  of  subUmatc  or  carbolic  (^i)ze 

T  h9MiVK>      -"-"^KKmk       and  Ixmited  cotton,  and  over 

all  a  spioa  bandage.  A  piece 
of  mbber  tissue  should  be 
pla<v<l  around  the  ]>enis  and 
snpcrficia]  to  the  dressing,  to  prevent  the  possible  infection  of  the  wound 
by  the  urine.  The  catheter  may  be  employed  for  the  first  few  days. 
In  children,  it  is  advisabte  to  envelope  the  thighs  and  pelvis  in  plaster- 
of-Faiis  to  prevent  movements  in  bed.  The  dressing  should  be  chan/L^d 
from  the  sixth  to  the  twelfth  day,  and  every  four  to  six  days  after  this. 
The  ailk  thrt^ads  may  be  removal  al>(>ut.  the  tenth  or  twelfth  diiy.  The 
dorsal  decubittis  should  be  maintained  for  five  or  six  weeks.  A  spica 
may  be  worn  for  a  week  or  two  after  this  and  then  diaearded.  No  truss 
should  be  worn  after  the  spica  is  r*'movc<i.* 

It  will  be  seen  that  the  object  of  this  procedure  is,  1,  to  tie  off  the  sac 
at  the  Ic.nel  of  the  parietal  peritonseum,  thus  obliterating  any  funnel- 
shaped  process  which  might  invite  the  reformation  of  a  hernia  ;  2, 
to  compel  iu  the  prwess  of  rejtair  tlie  formation  of  a  deej)  cicatrix 
which  will  obliterate  in  great  part  the  old  canal,  and  also  strengthen 
the  otherwise  over-stretched  and  weakened  structures  about  the  ingui- 
nal canal. 

In  incomplete  hernia,  where  the  sac  is  so  short  that  it  can  not  be  tied, 
jl  is  more  than  likely  a  cure  would  i-«sult  from  the  ricatrii-ial  contraction 
secured  by  the  o{>eration.     I  have  not  found  it  necessary  to  insert  the 
tucking  or  supporting  sutures  recommended  by  McBurney, 
but  keep  the  wound  open  by  careful  packing  with  the  gtiuze. 


Fio.  M4r.— Mneewoo'i  ricbt  And  left  nMdlom  naod  la  openitlvti*  for  the  nultcil 
cure  of  uiiTuiiMl  lioroU.     lAftei  M«oaw«u.) 

MacetDcrCg  Operation. — This  operation  is  intended  for  the  cure  of 
ohlifpie  inguinal  hernia.  The  preparation  is  the  same  as  that  just  given, 
and  strict  ascitis  is  necessary.     Macewen  advises  tlie  employment  of  a 

•  "Uedical  BecorO,"  Mitrcli,  1SS». 
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right  and  left  needle  (Fip:.  r>44  f).  The  ordinary  Hacedom  needle  may- 
be su!)Htituted.  Thf  int-Uioii  and  steps  ot  the  uiwration  are  pmclicully 
the  same  as  for  SIoBuraey's  proced- 
ure down  lo  the  ivdiiction  of  the  her- 
nia. Marewen  advises  the  ifduetiua 
of  the  contents  of  tlie  sac  t>efar«  the 
first  incision  is  made;  bur  rlie  se]Mini- 
tion  of  the  sac  fnicn  the  investing  fas- 
cia is  more  easily  accomplished  when 
it  is  distended  l»y  the  Ueniia.  The 
external  nbdnminal  ring  bt'in^  well 
expos»*d,  an  exploration  of  the  sac. 
is  made,  anil  the  finper.  introduced 
tbrouKh  the  canal,  examines  the  ab- 
dominal aspects  of  the  internal  rinfl; 
and  ascertains  tlie  relative  iK>sition  of 
the  epigastric  artery.  Now  free  and 
elevate  the  distal  extremity  of  the  sac, 
preserving  along  willi  it  any  adijHiso 
tissue  that  may  be  adherent  to  it. 
When  this  is  done,  pull  down  the  sac, 
and,  wbile  mnintaiiiiug  tension  upon 
it.  Intr(»duce  tlie  index-finger  into  the 
inguinal  canal  (outside  the  siic),  and 
separate  the  sac  from  the  cord  and  the 
parietes  of  the  canal. 

Insert  the  index-finger  outv>ude  the  sac  till  it  reaches  the  internal 
ring ;  then  se|inrate  with  its  tip 
the  ]»eril(«Ki!um  for  about  a  half 
inch  round  the  whole  abdominal 
aspects  of  the  ciirumference  of 

the  ring  I  Kig.  544  o). 

A    large-sized   eat- 

gut  sutnre  is  now 

.carried  through  the 

dist)d  extrtmiily  of 

the  sac  and  passed 

in  and  out  several 

limes  through  both 

walls    and     finally 

through    the    neck 

of  the  sac,  bo  that 

when  pulle*!  upon 
the  sac  bccomefi  puckered  and 
folded  on  itself,  as  shown  in  Fig. 
544  H.  The  (i-ee  end  of  this  sut- 
ure \s  now  threaded  on  one  of 
the  needles  (or  an  onunary  half-  abdaminki  nu.  i.Aft«r  hkowcu.) 


Fio.  544  a. — Sn^ianUoK  Uto  pvritovn'MtD  froni  lb< 
kUlinaioul  nail  aruiud  tiw  IM«k  ot  ihe  «»& 
{MXct  llAMirvn.) 


A 


F..1. 
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oiin-ed  Ilnpodnm  needle  may  be  siihatUuted),  whirh  is  inserted  by  the 
side  of  the  neck  of  the  anr  between  the  parietal  retiection  o(  tlie  perit<»- 
na'iim  and  the  muscles,  and  made  to  penetrute  the  anterior  abdoniiaal 
wall  about  one  inch  above  the  internal  ring  (Fig.  M4i),  the  wound  in 
the  skin  being  pulled  upward  so  as  to  allow  the  ]>nint 
of  the  needle  to  prttject  tliroujih  the  nlMlominnl  nms- 
cles  without  penetrating  the  skin.  Ti-ULMion  upon  the 
snture  throws  the  sac  into  a  series  of  wrinkles  or 
fold-s  and  puUs  it  en  masse  iuto  the  inlermil  rin^, 
when!  it  pn>jeots  on  the  intemnl  asiKict  of  the  ab- 
dt>minal  wall  (Pig.  544  j).  An  assistant  maintains 
steady  tmotion  upon  this  until  the  stitches  aie  paased 
to  clo.'^e  the  inguinal  canal,  when  its  free  extremity 
sliouhl  l)e  several  times  passed  tliniugh  tho  snper- 
Hcial  layers  of  tlio  external  oblique  muscle  in  oi-der 
to  secure  It ;  or  it  may  be  tied  to  a  piece  of  decalci- 
fied bone  drainage-tube.  * 
The  method  of  tmating  the  sac  may  Ih-'  modified  by  carrying  the 
suture  aft«r  it  is  inserted  into  the  di.ttnl  end  of  the  sac  directly  into  the 
canal  and  through  the  abdominal  wall.  The  sac  is  drawn  in  but  not 
puckered.    Macewen  thinks  this  may  suffice  in  children. 

The  second  step  in  this  operation  is  the  closure  of  the  iuguinal  mnnl. 
The  sai'.  being  iti  the  pcwiticm  just  described,  tlie  string  tirnily  held  by  nu 
assistant,  the  finger  is  introduced  into  the  canal  and  is  held  between  the 
inner  and  lower  borders  of  the  internal  ring,  finding  the  epigastric 
artery  so  as  to  avoid  it.    The  hernia  needle,  threaded  for  this  part  of  the 


7va.  ft44/.-^bairiD«  Cha 
•BO  folded  1IU  uiid  oov- 
v<nQig  tbu  uhJoialiuil  u- 
Mdofth*  internal  rin^. 
(Alter  Uacawen.) 


(3L 


fjf^' 


y^^ 


Vm.  M  K.— InwRliuc  tiio  nitHMa  thrmuti  the 
ooqjuint  tondon.    (AfUr  Macowcn.) 


Fia.  S44U— Sulurvi  rr^dr  fM  tfiof. 
I  Alter  MureweD-) 
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Fto.  H4  u.— Uatincr  >'f  tn-AiU^  tbr  nac 
Ui  ooof^iiital  iuguiupJ  tuMHui.     jAIW 


opemtion  with  a  very  Ktrong  chromic-acid  catgat  suture,  is  now  intro- 
duceiL  and,  guided  by  the  index-fiuger,  in  made  to  iHfnetnite  the  conjoint 
t«ndon  in  two  places :  lirst,  from  without  inward  near  the  lower  border 
of  the  conjoint  tendon,  and  then  fi-om  within  outward  ns  higli  as  possi- 
ble on  the  inner  aspects  of  the  canal  (Fig.  M4  k). 

The  lower  end  of  this  loop  is  again  threaded  Into  the  proper  needle 
and  passed  throngh  Poupart's  ligament  and  the  aponeurotic  slrnriures 
of  the  IrauM'ersulis,  internal  and  exlemul  ubiique  muscles,  jHMietrating 
those  tissues  on  a  level  with  the  lower  stitch  in  the  conjoint  tendon. 
The  upper  end  of  the  sutura  is  also  brought  tKrough  the  same  structures 
at  itt*  level  (Kig.  r)44  l). 

Thi?  two  free  ends  are  now  tied  in  a  reef-lcnot,  which  finally  closes  the 
canal.  The  wound  is  doaed  with  catgut  sutures,  bone-di-ain,  strict  anti- 
septic dressing,  which  Is  left  on  from  fonrteen  to  twenty-one  days  and 
reapplied.  The  jratienl  is  not  allowed  to 
leuve  the  dorsid  decubitus  for  four  to  six 
weeks,  nor  to  worlc  nntil  the  eighth  week, 
and  not  to  do  any  lifting  or  heavy  work 
for  ihi-ee  months. 

In  eongeniinl  hernia  the  sac  is  first 
isolated  from  the  canal,  opened  and  cut 
in  two,  care  being  taken  to  preserve  the 
cord  (Fig.  i544  m).  The  lower  part  is 
cltMued  to  form  a  tunica  tOffinaUn  ;  the 
u])i)er  is  pulled  down  as  far  as  possible,  split  behind  longitudinally  so 
as  to  allow  the  cord  to  escai>e,  and  then  closed  by  sntorea  and  treated 
exactly  as  for  acquired  hernia. 

In  competent  hands  and  in  well-selected  csises  in  both  of  thf?se  pro- 
cedures the  danger  is  reduced  to  the  minimum,  and  the  prospects  of  cure 
aj«  very  giwHl.  Both  are  operations  through  open  wounds.  McBuruey's 
method  has  the  greater  advantage  of  simplicity.  The  chief  ])oint  in  it 
is  to  tie  the  aar  off  at  the  level  of  the  alxlominal  peritonicnm.  Another 
advantnge  of  this  procedure  is  the  more  thorough  cicatrizjition  secured, 
and  in  this,  I  believe,  the  operation  depends  chiefly  for  success.  It  will, 
in  my  opinion,  be  found  the  supeiior  method  for  a  large  proportion  of 
cases.  In  unusually  lai^  hemiie  an  advantage  might  be  gained  by 
puckering  the  sac,  aa  advised  by  Macewen.  and  treating  the  wound  afrer 
McBurney, 

SlranffufaiM  Ingtiinal.  Hrrnia. — With  the  first  8ym]>tom  of  strangn- 
lalion  the  jKitient  should  be  placed  In  the  dorsal  decubitus,  with  the  fotit 
of  the  bed  elevated  alMmt  twelve  inche-*?,  the  i>elvi8  raised  npon  a  pillow, 
the  legs  rtexed  on  the  thighs,  and  the  thighs  on  the  abdomen,  s*5  that  th© 
intestines  and  omentum  will  gravitate  toward  the  diaphragm ;  or  the 
knee-shoulder  position  may  be  assnmed.  Opium  narcosis  should  be 
secured  at  once  to  relieve  pain  and  to  relax  the  muscles  of  the  &\v\i\- 
men.  TowcLs  dipjted  in  hoi  water  und  partially  sijik^zinI  should  be 
laid  upon  the  tumor.  If  within  an  hour  or  two  the  hernia  is  not  t^ 
duced,  direct  and  careful  pressure  with  the  fingers  may  Ire  added.  The 
so 
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neck  of  the  tamor  should  be  grasped  and  steadied  between  the  thumb 
and  fingers  of  one  band,  and  the  conttiuls  puslied  gently  in  the  dlreo- 
tinti  of  the  canal  with  the  other.  TiixLs  slioiild  not  l»e  oontiniied  longer 
than  five  or  ten  minutes  nt  any  one  effort.  It  may  be  reiieated  at  in- 
ten'ala  of  a  half-hour  or  hour  within  the  first  six  hours  of  the  his- 
tory of  stranjjulation.  The  manipulation  of  a  hernial  tumor  (taxis)  after 
the  tir9t  six  hours  of  sti-angulntion  is  of  doubtful  propriet}',  and  after 
twelve  hours  should  not  be  attempted.  It  is  not  only  to  t>6  condi^nmed 
for  the  injury  inllicted  upon  the  parts  involvtHl  by  this  proredure,  bat 
on  nrcount  of  the  proonLstination  in  oix^mtive  interference  which  it 
inrites.  It  is  true  that  occasionally  redaction  is  effected  after  symp- 
loms  of  strangnlatiou  lasting  for  a  longer  p<M-i<id  than  this,  bnt  these 
Cflses  are  so  extnimely  nii*e,  and  the  danger  of  a  fatal  termination  so 
mucli  inci-eaaed  by  the  delay,  that  it  will  be  wiser  to  proceed  at  once  to 
the  operation. 

In  justification  of  early  operation,  it  may  be  said  that  the  large  ma- 
jority of  cjuies  which  end  fatally  are  those  in  which  Htnmgiilalinn  lins 
existed  for  from  twelve  to  twenty-four  hours  and  upward  before  surgical 
interference  :  and  that  alxiominal  section  in  a  pjitient  not  exhaiisie^l  by 
sulFering  or  disease  is  aUiiost  free  from  danger.  The  high  rate  nf  mor- 
tality after  kelotomy  will  only  be  materially  rednced  when  it  is  i)er- 
formed  not  later  than  twelve  hours,  and,  better  still,  within  the  first  six 
hours  of  sti-angulatioQ. 

OperatioJi. — The  pubes,  scrotum,  and  integument  near  the  tumor 
should  be  sliaved.  wjLshed  with  ether,  and  linally  with  l-to-3()00  subli- 
mate solution.  The  {Kitient,  fully  aninstheli»Hl,  should  l>e  platvd  u|>nn 
a  table  nearest  the  edge  most  convenient  to  the  operator,  with  the  pelvis 
slightly  elevated.  Before  proceeding  with  the  oj)eration,  a  iinal  effort  at 
reduction  should  be  made.  An  assistant  is  directed  to  place  the  legs  of 
the  iHitient  over  his  shoulders,  and  to  lift  him  until  nothing  bnt  the 
shoulders  and  occiput  re.**t  upim  the  table.  While  in  this  pof»ition  cjire- 
ful  taxis  should  Iw  ma<le.  If,  after  five  minutes,  reduction  is  not 
effected,  the  attempt  should  be  abandoned.  The  imrts  about  the  field  of 
opemtum  should  1hi  covered  with  wami  sublimate  towels  (l-to-3000),  leav- 
ing a  spaw  about  six  by  eight  inches  uncovered. 

The  incision  should  be  In  the  long  axis  of  the  tumor,  and  may  be 
made  by  cutting  directly  down  upon  the  mass,  or  by  pinching  up  the 
skin  and  fat  immediately  over  the  sweUing,  transfixing  it  and  catting 
outward.  It  should  Ik;  of  good  leiiglh,  wilh  the  center  a  little  below  the 
internal  ring.  All  bleeding  should  Ite  arrested  nt  <mce  with  catgut  liga- 
tures. The  wound  should  be  irrigated  with  lto-6000  sublimate  every 
five  or  ten  minutes. 

The  first  difficult  point  in  the  operaticm  Is  the  recognition  of  the  sac. 
It  is  safe  to  cut  carefully  down  until  through  the  puncture  of  the  sac  a 
yellow  or  brownish-bhick  fluid  escapes.  It  is  verj-  exceptional  when 
there  is  not  enough  fluid  between  the  hernia  and  the  sac  to  demonstrate 
its  pre.'*ence.  If  adhesions  of  the  sac  to  its  contents  have  taken  place,  no 
fluid  would  be  enuouutered.     Such  a  compUcutioa  is  mrely  met  with. 
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When  this  fluid  bepiua  to  twcape.  a  ^n><)vwj  director,  with  a  very  dnll 
jMiiut,  18  in8ert<»(l  through  the  puncturf\  and  tht?  wir  further  divided 
aniil  the  finger  can  be  admitted,  when  it  is  introduced  and  the  tuic  di- 
vided in  tile  entire  extent  of  the  tuinur.  At  this  staiie  of  the  opemfion 
the  contentvS  of  the  sue  are  eh'arly  in  vii-w.  A  llmniuj^li  irripuiou  should 
now  be  made,  and  the  hands  of  the  operator  carefully  t-leansed.  The 
tinjrer  of  the  left  hand  is  carried  toward  the  cnnHtrtctinn.  jiidtnar  sur- 
face opwai'd,  and  the  nail  slipped  under  it.    Uolding  the  intestine  out 


U 


Int 


u— Sbowinir  ihe  trlatlofli  r.t  n  direct  iamiinal   bemui  U  the  cfMgMtric  TCMeh  iithI   Uie  nfMtrauHo 
1.     1.  Ileratftl  tumor.     3.  Eplcftstrie  vMa«l«  In  fTont  tg  and  enfjuJ  lo  the  Mck  of  ilw  tuokor. 
t,  Sttphtaon  opaniajf  aad  vein,    l,  Spcniutia  vmmiU.    ^,  F«uwr*l  vwmla.    0,  Cnuil  ovrrc 

of  the  way,  a  lonp,  pn»l)eiM>inted  Itistoury  is  carried  flatwise  alon^  the 
palmar  as(>ort  of  the  finger  until  tlio  duUed  point  piisaes  between  the 
sharp  edge  of  the  ring  and  the  nail.  The  e<lge  is  now  turned  upward 
against  the  ring,  and  prease<l  against  this  by  the  finger  npon  which  it 
r*'sts.  The  direction  of  this  cut  is  npwnrri  and  very  slitflitly  inwnrd 
in  inguinal  hernia.  It  should  not  exteml  l^yond  the  eighth  of  an  inch. 
The  finger-nail  is  usually  sufficient  to  enlarge  the  opening  after  the  first 
few  libers  are  divided. 
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As  soon  aa  the*  stran^ulatUm  is  relievwi,  the  woanci  and  rxpn«e*l  intes- 
tine should  Iw  ('ov«>nMl  iti  with  fctiwels  dipped  in  wnrm  TIii<?i-s«h  Ni>lnti<)n, 
and  lt?fi  for  fn->ni  live  m  tiftt>t'n  minutes  in  order  to  determine  wht-tlier 
the  cirf'iilation  can  be  re-estal)li.sht'<i  or  not.  The  color  of  stnuijjulaied 
intestine  varies  from  pinkish-eray  to  a  black,  inotley  color.  The  con- 
tents uf  a  Ixemial  fao  sliMuId  not  lje  returned  into  the  alKlomen  iinleew 
tliefolfjr  i'barig»!s  to  a  healthy  red  after  the  straninilation  is  freely  re- 
lieved. If,  after  from  tlve  tu  twenty  minutes,  the  circulation  is  eBtab- 
lisbud,  reductioa  should  be  made.    In  acuumpUshing  tbirt,  iKKiture  Is 


\ 


P».  5M.— 8ti'jwin(t  Die  nUlion*  of  sd  abllqae  liiguioal  1i«mi«.  J,  Ttin»nr  ccfinvd  by  orenuMtorio  Ikfda. 
V,  KjiiL'iiBlriu  runeU  baliiuO  and  In  the  ifinor  aido  of  Uio  DOclc  Ml'  tlw  Uuuor,  S,  B«|ihwM>tM  vua  aad 
OJMining.     4,  Coutoral  vcmvIb.     6,  Crunl  nenre. 

important,  and  the  intestine  shfuild  Iw  pamfully  pushed  in  l>etwfen  the 
thumb  and  tingfu-.  Once  rctiimc<l.  the  inner  opening  should  Iw  stopped 
with  the  finger  or  a  sponge  secured  by  a  siring  or  bolder  so  that  blood  or 
the  contents  of  the  sac  or  irrigating;  tluid  may  not  run  into  the  peritoneal 
cavity.  Sublimate  solution  should  be  di.seontiuue<l  after  the  hernia  is 
reduced  and  Thiersch's  solution  used.  If  <^mentura  is  contjiined  in  the 
hernia,  it  should  bo  tninstixed  at  the  neck  of  the  sac  with  a  liiri;e  double 
catgut  ligature,  tied  both  ways,  and  the  mass  beyond  the  Hgarure  cut 
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off.  The  stump  should  nisn  be  retunied  into  the  rnvity.  The  dchiils  of 
MrUuniey's  oi>ei-arioii  should  now  in*  cjirried  out,  in  th«  hope  of  elfecling 
11  nidic'ul  cure. 

In  ryis*^  the  Intnstiniil  wall  is  broken  down,  or  is  so  nearly  ne<*roli« 
that  its  return  into  the  cavity  of  the  ulMlomeu  is  allendi-d  witli  dnn^tT 
of  rupture  of  the  gut  and  escape  of  its  contents,  two  alternatives  jiresent 
themselves,  viz.:  to  leave  the  intestine  protruding,  and  establish  an  arti- 
licial  anus  ;  or  to  exsett  the  dead  iM)rtioii  and  sew  the  ends  together.  If 
the  imticnt  i.s  in  ^ood  condition,  and  esiMH'ially  If  in  the  ]>nR]euf  life  and 
usefulness,  exsection  shouhl  he  done.  If,  on  thp  ntlior  hand,  rolla]>.si'  is 
ininiinuut.  or  if  there  is  anything;;  in  the  condition  of  the  patient  to  contra* 
indirate  a  proh)n;?ed  openition,  the  fecal  Hstuta  should  l>e  established. 

Immedifile  eJ-SfcfJoTi  is  perforinetl  aa  f(tllows:  ICeleaae  the  slmnfrula- 
tion  as  above  described,  and  draw  out  both  ends  of  the  bowel  nntil  six  or 
ei;:ht  inches  of  sound  gut  are  exposed.  Plaoe  a  clamp  or  throw  a  loop  of 
disinfected  tape  aitiund  each  end  of  the  intestine  near  the  ring,  to  pre- 
vent the  pi>ssiliility  of  retraction  or  escape  of  the  bowel  or  its  contents 
inw'ftitl.  With  slmrp  scissors  divido  tho  intestine  squan'ly  across  at  each 
end  of  the  limit  of  necrosis,  and  cat  a  triangular  pieoe  from  the  meaen- 
U-ry,  the  base  of  which  corresponds  exactly  to  the  section  nt  intestine 
rcmnve^l.  Lii»ate  all  blee«lin^  points  in  tlie  mesentery.  The  opemti(tn  is 
completed  in  tho  same  manner  as  in  exsection  of  the  intestine,  given  on  a 
preceding  page.* 

The  question  of  preference  lietween  terminal  anastomosis  and  lateral 
anastomusis  by  means  of  the  Senn  or  Ablie  rings,  as  heretofore  diacusseil, 
may  also  be  applied  Ui  this  operation.  If  tho  openitor  is  expert  and 
safely  rapid,  or  if  the  patient  is  in  good  condition,  uniting  the  ends  di- 
rectly to  each  other  is  preferable. 

When  it  is  desired  to  establish  an  artificial  anus,  the  strangulation 
should  be  relieved  as  already  directed,  and  the  bowel  incised.  As  a 
rule,  it  is  not  necessary  to  stitch  tho  gut  to  the  wound,  on  account  of 
the  adhesions  which  usually  exist. 

In  the  course  of  a  few^  weeks,  after  the  ^latient  has  fully  I'eeovered 
from  the  effects  of  the  strangulation  and  the  oiwration,  the  camil  may  be 
restored,  by  ojiening  the  abdomen,  exsectingthe  pnttrudingand  attached 
portion  ctf  intestine,  and  uniting  the  ends  by  stitches  (p.  fi30).  Or  the 
oiJcmtion  of  Dupuyiren  may  lie  undertaken.  It  consists  in  gradually 
breaking  down  the  pi-omontory  formed  by  the  contiguous  walls  of  the 
incarcerated  loop,  and.  when  this  is  done,  allowing  the  external  wound 
tu  close  by  granulation.  The  instrument  umhI  in  this  opt^ratinn  is,  in 
shajM^  not  unlike  a  pair  of  forceps,  with  flat,  roughened  jaws,  and  long 
handles,  which  C4in  be  locked  with  a  clamp.  The  jaws  are  ]ntr(Hluce<l  at 
first  for  a  slight  distance  only,  one  going  into  the  as<!ending  and  the 
other  Into  the  descending  port  of  the  loop  of  intestine,  when  they  are 

*  This  op«ratioD  uf  imiDediate  exsection — L  e.,  exserUoa  Uirou^li  tho  liunilal  upt-nlni;— 1iu 
been  fr«inentlj  and  ftiioc«eafti1lv  performed  in  Inte  yeara,  notjil>l.v  hy  t)nwbarn,  who  ti)i*«««l 
about  tweJTe  inobos  of  tlto  il«nro ;  MoOomh  al<u>,  of  New  York,  nii<t  ^tvwurl,  v(  iliaava\ni\M,  vbo 
operated  vrbile  UoDse-Surseoa  at  iloaal  Sloai  Do^tUaL 
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closed  nnd  clamped  in  such  a  manner  that  the  walla  of  the  promontory 
aru  held  firmly  ia  contact  (Fig.  M7).  The  instruntent  is  allowed  to  re- 
main in  jKwitinn.  Adhesion  occurs  in  the  contitruous  pnritonwil  eover- 
inga  of  the  gut,  while  that  port  of  the  promontory'  firmly  gnis|>ed  by 

the  instrument  Is  crushed  or  sluni^hs 
iiway.  As  soon  nH  the  projei'tioii  is 
suffii-iently  broken  down,  the  fi-stulous 
opening  may  l»e  allowed  to  close. 

This  procedure  has  lieen  surressful 
in  a  number  of  cases  siitlidcnt  to  Jus- 
tify its  omploymont.  If  n  cnre  is  Bot 
effected,  or  if  stricture  should  result, 
exsection  should  Iw  performed. 

Inguinal  hernia  in  iha /e-mnle  has 
the  same  rehition  to  the  epigastric  ves- 
sels as  in  the  male  subject.  In  the 
complete  form  the  contents  may  de- 
scend  into  the  labium.  The  treatment 
does  not  differ  materially  from  iliut 
just  fTiTen.  Cysts  of  the  funiil  of  >inck 
not  infrequently  simulate  a  hernial  lii- 
m(tr.  Occasionally  the  ovary  des4'^>uds 
into  the  canal. 

Femoral  Hernia— Treatment. — This 
form  of  hernia  is  more  difficult  to  re- 
fain  in  place  with  a  trass,  and  is  more  likely  to  become  incai-ceraled 
and  siraugulated  than  any  other  variety.  The  prof/nosis  is,  therefore, 
more  unfavornble.  The  diaffnais  depends  upim  the  pn^seur*'  of  a  tumor 
in  the  location  already  given  (Fig.  54(1),  the  neck  of  which  can  lie  traced 
to  an  (ypening  at  the  inner  side  of  the  thigh,  just  external  to  the  spine  of 
the  pnbes.  and  below  Poupart's  ligament.  The  impulse  in  coughing  is 
present,  though  usually  less  perceplible  than  in  inguinal  hernia.  C^'Ssta 
are  less  apt  to  complicate  n  femond  than  an  inguinal  hernia.  Enlarge- 
ment of  the  lymphatic  glands  will  not  be  apt  to  mislead,  since  there  will 
have  been  a  history  of  adenitis,  a  gradual  increase  in  the  size  of  the 
glands,  which  nuiy  l)e  recoguized  as  a  grouji.  The  absence  of  impulse 
with  the  act  of  pongliing  will  funher  aid  in  thw  exclusion  of  hemja. 

The  symptoms  of  strangulation  differ  in  no  essential  features  from 
those  in  inguinal  hernia. 

Treatment. — A  reducible  femoral  hernia  should  be  retained  within 
the  alMloiiien  by  a  trnsw.  the  piui  of  which  jires-ses  firmly  over  the  feiiioml 
ring,  just  external  to  th<^  Ri>ine  of  thn  pulies.  Tho  find  shimld  l>HHUia]l. 
so  that  it  may  not  compress  tlie  femoral  vein,  and  the  spring  should  be 
strong,  for  this  form  of  hernia  is  nnr  imly  difficult  to  retain,  but  is  doubly 
daugerous  when  it  ewape-s  by  the  side  of  the  pad. 

In  reducing  femoral  hernii,  position  is  invalaable,  and  taxis  may  be 
of  aid.  The  best  position  without  taxis  is  the  knee-shoulder  posture,  in 
which  the  abdominal  muscles  and  fascia  lata  are  relaxed,  and  the  content!^ 
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of  the  nlKlnimm  pravllate  towanl  th«  flia]>hrn;rin.  Or  tho  dorsal  dncubitiis 
may  snftire,  witli  Ihc  jjelvis  elevati?*!,  hh  well  iis  the  fm)t  <»f  rlie  1«m1,  and 
tbe  thi^bs  flexed  uiM>n  the  iit>domen.  In  perform! dju  tuxis  it  must  be 
i*meml)ere<l  That  the  bulk  of  the  bemla  must  jiaw  direetly  bnck»ai-d  lo 
I'Ifiir  the  falciform  prtKtfSs  of  the  fasi-ia  l:i(a,  aiul  then  upward  in  the 
directitm  of  the  femoral  canal  (Ki^.  540).  Oijenition  for  the  radical 
can-  of  femoral  hrrnia  may  be  dotprminetl  by  the  niles  given  fur  the  in- 
;;uinal  variely,  and,  wliiie  ihe  pi-ospects  of  suocesa  may  uol  be  ho  good, 
the  prin('i|)les  of  MrBurney'B  i>rooeihin?  may  be  here  apitlied. 

In  iriwlueible  (not  stiTtn^nlnted)  fenmi-al  hernia  opM^raiive  interference 
is  more  positively  iudicate<l,  from  the  fact  that  strangulation  is  more  apt 
to  occur,  and  that  the  employment  of  a  compresa  to  prevent  a  further 
desnmt  of  tht^  mar«s  is  i-aivly  successful. 

In  straufftiinifAl  femoml  hernia  o|H;rativtj  interferenra  is  indicated 
immediately  upon  the  first  Hyniptom»  of  this  condition.  So  rapid  ore 
the  changes  which  occur  in  the  contents  of  the  sac  that  early  oi>erafion, 
always  commendable  in  every  form  of  stran^dated  henna,  is  eapecuilly 
so  in  the  variety  under  consideration.  Taxis  should  not  l>e  jierformed 
nntii  the  patient  is  fully  anieslhetized.  The  preparation  for  the  opera- 
tion is  identical  with  that  for  inguinal  hernia.  When  narcosis  ix  cum- 
jilete.  the  jMitient  should  be  liftetl  by  the  legs  in  such  a  way  that  the 
thighs  will  bo  Hexed  ujMjn  the  abdomen,  and  the  pelvis  raised ronsider- 
ably  higher  than  the  thonix.  While  in  this  position  taxis,  in  n  diivction 
at  tirst  slightly  bnckwnnl  and  then  upward,  should  bo  pi-aeticed.  If 
reduction  is  not  effected  in  from  five  to  ten  minutes,  it  should  be  discon- 
tinued. 

The  incisicm  should  be  vertical  in  direction,  along  the  middle  of  the 
tumor,  with  itJt  center  over  the  femoral  ring.  The  length  will  vary  with 
the  size  of  the  protrusion,  but  three  or  four  inches  will  usually  suffice. 
It  should  be  made  by  cutliug  dire<-lly  down  uixm  llie  sac,  aud,  when  this 
is  reached,  the  dissection  should  be  rontinue^l  U'twcon  two  dis.secting- 
forceps.  When  the  sac  is  oijened  and  the  tluid  escaj^es,  the  index-finger 
should  he  introduced  and  carried  upward  until  the  end  passes  beneath 
the  falciform  process,  and  the  nail  is  under  the  sharp  constricting  edge 
of  Gimbemat's  ligiimenl.  At  this  stage  of  the  operation  the  hernia  must 
be  kept  between  the  linger  and  the  femoral  vein,  and  the  edge  of  tho  nail 
agiiinst  Gimbernat's  ligament,  just  at  its  insertion  at  the  os  pubis.  A 
h*nft  probe-pointed  knife  is  now  carried  flatwis*'  along  the  palmar  side  of 
the  tinger,  with  the  cntring  edge  directed  toward  the  median  line.  The 
constriction  is  relieve<l  by  lifting  or  scraping  the  attachment  of  Gimber- 
nat's ligament  fr<mk  the  os  pubis,  and  in  doing  this  the  cutting  edge  of 
the  knife  shoidd  not  be  carrie<l  beytuid  this  ligament,  nor  should  it  have 
any  ntlior  direction  than  inward  toward  the  symphysis.  If  these  precau- 
tions are  not  observed,  a  dangerous  complicaticm  may  arise  in  ttie  division 
of  the  obiunitor  artery  (or  vein^,  in  cases  in  which  it  is  derived  fitim  the 
epigjistric  linincli  of  the  external  iliac.  In  eight  fatal  cas«'S  of  this  char- 
acter the  patients  were  females.  This  abnormal  derivation  occurs  in 
women  in  nearly  {K)  per  cent  of  cases,  and  in  So  per  cent  in  men,  while 
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the  vein  is  in  relation  to  the  femoral  ling  in  a  larger  propoition  of  cases.* 
The  manner  in  which  the  art«ry  arches  over  the  cruml  ring  Is  shown  in 
Fig.  fiSO.  When  tho  stmnpiilation  is  r^luji-swl,  ami  the  conltmts  of  the 
sac  retarned  into  the  abdomen,  ua  effort  should  be  made  to  effect  a  radi- 
cal cure  as  above  directed. 

Umbilical  Hernia. — The  diaf^nosia  hctween  this  form  of  hernia  and 
other  tumors  of  the  umbilical  region  will  dfpend  chiefly  upon  the  im- 
pulse conveyed  to  the  hernia  in  the  act  of  coughing,  or  in  crj-ing  in 
children.  If  the  hernia  is  made  up  of  omentum — and  this  is  not  on- 
common  in  adults — it  will  I>e  doughy  to  the  feel  and  tiat  or  dull  on  ]»er- 
cussion.  Inteslint!  will  be  m<ire  or  less  rewinant  on  iwrcussion.  If  the 
mass  is  rrdurible  in  the  recnmlwnt  posture,  and  under  direct  manipula- 
tion the  diagnosis  of  hernia  is  evident.  Cyst  of  the  omphalo-mesenteric 
duct  would  be  translucent,  and  fluctuation  would  be  present.  In  con- 
genital hernia  the  extreme  thinnesa  of  the  covering  renders  the  recog- 
nition of  the  rharacter  of  the  tumor  easy, 

Treaiment. — When  an  iruibilieal  hernia  which  ia  only  covered  by  the 
thin  membrane  of  the  cord  exists  at  birth,  it  should  1m»  returned  at  once, 
and  the  opening  closed  by  carefully  adjusted  silk  sutures,  supported  by 
adhesive  strips,  drawn  in  dovetail  fashion  acrt»ss  the  abdomen  at  the 
\\w\k  point.  If  covered  over  with  integument,  it  should  be  reduced,  n 
small,  lirm  compress  placed  in  the  npHuiiig,  and  secured  in  idiii-e  by  w 
band  of  adhesive  plaster  carried  an^und  tlie  ehildV  l>t;lly.  The  aniuii-ed 
form  is  tivated  in  the  .same  general  way.  It  should  bo  reduced  by  post- 
ure, aided  by  careful  taxis  if  necessary,  and  a  tniss  worn  day  and  night. 
In  mild  cases  a  light  rubber  belt  will  suffice  after  retiring  for  the  night, 
but  the  heavier  apparatus  should  be  adjusted  before  leaving  the  recum- 
bent posture. 

Irrvdtuu'Me  hernia,  not  strangulated,  may  be  held  in  position  by  a 
pniperly  adjust^nl  cup-shaped  compn*.-*!*. 

The  danger  of  strangulation  is  always  present,  and  the  question  of 
the  advisability  of  operating  to  relieve  the  incarcemiion,  and  of  wwing 
up  the  opening,  must  be  determined  by  the  circumstances  of  each  par- 
ticular case,  in  the  ojieration  for  radical  cure  the  sac  should  be  tied  oflf 
or  cut  away  and  the  wound  closed  with  strong  silk  sutures.  These  sn- 
lure«  should  include  all  the  tissues  of  tht*  aMnminal  wall,  so  that  when 
tightened  the  apposing  surfaces  of  the  pariet-al  iwritonaKum  of  the  iwti 
edges  will  be  united. 

With  the  fir.'fr  symptoms  of  siranfjvlalion  the  patient  should  he 
etherized,  and  a  final  effort  at  reduction  made  by  cjirefnl  taxis.  If  thla 
does  not  succeed,  kelotomy  should  l»e  at  once  performed.  The  inclsirm 
should  Ik?  vertical,  with  its  center  corresponding  to  the  neck  of  the  her- 
nia. On  account  of  the  exceeding  thinness  of  the  integument  and  other 
coverings,  great  care  should  be  exercised  in  rutting  down  nj»on  the 
tumor.    As  soon  as  the  sac  is  punctured,  the  dull  director  is  inti^iduced. 


•  The  aoibor'8  '■  Ehmts  in  Siirgicftl  AnHtomy  aod  SiirgerT." 
"  Now  York  Medical  Beourd,"  October,  1877. 
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and  the  snc  dividwl  siifRriently  to  allow  the  intnidiictinn  of  the  fini^'^r, 
np<iu  which  the  further  division  of  the  sm-  is  made.  If  the  tinier-nail 
can  now  be  insinuated  between  the  neclt  of  the  hernia  and  the  constrict- 
inj:  rinp.  it  should  ho  d4ine,  holding  the  palmar  aspect  of  the  linger 
tc»waitl  the  pulies.  The  pntbe-pointed  bistoury  is  now  introduced  tlat- 
wiw,  and  the  constriction  divided  for  not  more  than  a  quarter  of  an  inch 
nt  first.  Thfi  dirpction  of  lids  cut  shouhl  be  in  the  median  line,  and 
toward  the  pubes  ;  or  the  oonstrirtton  may  be  incisud  on  the  upi>er  aspect 
of  the  neck  if  more  convenient  to  the  operator. 

The  management  of  the  stranifulaled  hnwel  or  omentnm  shonld  be 
the  same  na  advised  in  inguinal  hernia.  The  sac  should  be  transHxed 
with  a  strong  donblo  catgut  ligature,  tied  each  way,  the  part  beyond  the 
ligatures  cut  off,  and  the  stump  retnmiMl  within  the  abdomen.  The 
Tadicnl  ntre  ahiuild  be  attempted  by  intKiducing  a  flat  Thiersch  sponge 
through  the  opening,  wbich  will  prevent  blooti  or  other  matter  fi-om  en- 
tering the  peritoneal  cavity,  The  miirgins  of  the  opening  shouUl  now 
be  trimmed  so  as  to  secure  freshened  edges  for  approximation.  When 
all  bleetling  has  ceased,  the  sponge  should  he  removed,  and  the  fascia, 
aponeunises  of  the  muscle^  and  integument  brought  together  \>y  silk 
sutures,  as  alwivi!  diivcted. 

Vcnirnl  hernia  is  amenable  to  the  same  general  treatment  as  the 
acquired  umbilical  variety.  la  operation  for  the  cure  of  hernia  after 
lapiirot^tmy,  the  TKirietal  peritoneum  should  be  first  rinsed  with  catgnt 
Inclosing  tht»  remaiuder  of  the  wound  the  sutures  shnuld  I'e  made  to 
include  both  layers  of  the  dense  sheath  of  the  rectus  muscle. 

In  one  of  the  author's  cases  tlie  n'cti  niUK<'les,  during  violent  sfrnining 
at  parturition,  were  split  apart  fnim  a  jmint  three  inches  below  the 
xiphoid  appendix  to  within  an  equal  distance  of  the  pubes.  At  least 
two  thinis  of  the  small  intestines  and  a  portion  of  the  transverse  colon 
were  prolapsed  into  this  enormous  hernia.  After  incision  over  the  entire 
extent  of  the  tumor,  the  intestines  were  reduced,  a  strip  of  skin  varying 
in  wi<lth  from  one  half  to  two  inches  was  trimmed  off  from  eacli  side  on 
account  of  redundancy,  .and  the  wound  clnstHl  by  large  silk  sutui-es,  which 
transfixed  the  entire  thickness  of  the  abdominal  wall  of  each  side.  A 
cure  wjis  efT4H;ted. 

In  dinphrngmatic  hernia  the  dingnosis  must  be  based  npon  the  symp- 
toms of  obstrnction.  Pleuriiis  will  be  pt^isent  in  a  varying  degree.  The 
only  meiins  of  arriving  at  a  positive  diagnosis  is  to  make  the  median 
incision,  with  manual  exjiloralion.  The  hernia  may  l>e  reducwl  by  trac- 
tion, with  ur  without  dilalutitm  of  the  oiH-ning  in  the  diaphragm.  The 
prognosis  is  unfavorable,  and  the  gravity  is  increased  as  operative  inter- 
ference is  delnyi?d. 

The  recognition  of  yluteal  hernia  is  also  difficult.  If  with  the  symp- 
toms of  obstruction  there  is  pain  in  the  region  of  the  sciatic  notch,  or  in 
tile  distribution  of  the  gluteid  or  sciatic  nerves,  whicli  is  increased  by 
direct  pressure,  the  presence  of  gluteal  liemia  is  usually  certain.  If  a 
tumor  is  appreciable,  it  is  still  more  p4)sitive. 

To  locate  the  notch,  place  the  patient  on  his  belly  and  hold  the  leg 


574 


A  TEXT-BOOK  OK  SITHGERY. 


perfecdy  stmight,  with  the  toea  xM>inting  directly  downward.  A  Hnf, 
drawn  from  the  p<>steiior  superior  spine  of  the  ilium  to  the  upper  sur- 
iace  of  the  great  trochanter,  will  cross  over  the  foramen. 

The  incision  should  be  free,  and  the  fibers  of  the  gluteal  muedes 
sepnrated  with  the  linger.  The  vessels  should  be  hxiat^d  before  the  con- 
stiiction  is  divided. 

Olflu/df-oi-  hei'tiia  may  be  present  without  any  appreciable  tumor.  It 
may  )n^  rt'c/tgniztMl  by  digital  expioratioD  through  the  rectum  nr  vagina. 
Prew*uro  upon  the  obtiii-nror  nt'Tve  may  produce  pain  in  thn  hi]i  or  knee. 
If  the  symptoms  of  obstruction  are  present,  the  hand  should  be  intro- 
duced through  an  incision  in  the  linea  all>a,  when,  by  careful  explora- 
tion of  the  iM'lvis,  the  character  of  the  lesion  can  be  detemiiiied.  In 
the  effort  at  redurtion  by  tnuaion  imm  within,  the  thigli  should  be  ro- 
tate<l  outward  to  relax  the  obturator  muscle.  If  necessary,  an  incisioD 
may  Iw  made  immediately  over  the  forameTi,  and  the  constriction  divided 
from  ltelc»w.  The  point  at  which  the  intestine  usually  escapes  is  in  the 
adult  between  two  and  two  and  a  half  inches  external  to  the  symphysis 
pul>is,  and  on  a  line  with  the  inner  border  of  the  femoral  or  iliac  vein. 
When  the  fibers  of  the  pectineus  muscle  are  divide<U  the  tumor  >viU  be 
enci>untered. 

Lnnihwr  and  vaginai  hernia  do  not  demand  espe<'ial  consideration. 
The  diagnosis  will  dfpenU  U]i<m  the  appeamnco  of  the  tumor,  with  the 
8ym])toms  of  strangulation,  when  the  constriction  is  sufficient.  The 
return  of  (he  mass  which  follows  prolapsus  of  the  uterus  into  the  vaginn 
may  be  effected  by  direct  reposition  of  the  uterus,  or  by  conjoined 
manipulation  with  one  hand  introduced  through  an  opening  in  the  linea 
albn. 

Fecal  Fistula. — A  fecal  fi.stu]a  may  exist  between  any  portion  of  the 
inti'stinal  canal  and  the  exterior  through  tiin  integument;  from  tbe  in- 
testine into  a  normal  cavity,  as  the  blnd<l(;r  or  uterus,  and  Ihence  to  the 
exterior ;  into  an  abnorniiil  cavity,  as  an  altscess,  and  thfuc**  <\\i\  tlmmgh 
one  of  the  hollow  organs  or  directly  to  the  slcin;  or  it  may  lead  into  a 
cul-dc-sac  or  blind  i>ocket 

Fecal  tistulte  are  coiif/tnifal  and  acquiTed. 

Imperforate  anus  is  the  most  frequent  cause  of  congenilal  fi.stnlo. 
The  pressure  of  uccsnmulated  matter  at  the  extremity  of  the  canal  io- 
dxwm  infiammation,  ulceraticm,  and  pHrfoj-alion,  with  extmvnsatinti  of 
the  bowel  ctmtents.  If  the  congenital  obstraciion  is  low  down,  the 
opening  may  occur  through  the  perina-um,  bladder,  or  vagina.  It  high- 
er up,  the  fistula  may  o])en  through  the  abdominal  wall  at  the  umbili- 
cus,  or  below  this  }ioiut  in  the  linea  albn,  or  i>osteriorly  near  the  spine. 
A  nirc  cause  of  ccmgenitiil  fi.stula  is  the  presence  of  the  oniphalo-niesea- 
teric  duct,  or  Meckel's  diverticulum,  which,  aa  heretofore  stated,  opens 
at  the  umbilicus. 

Acquinnl  fecal  fistula  may  be  sitrfficai  or  acci denial.  Colostomy 
and  enterostomy  are  examples  of  the  f<trmer,  while  ihe  latter  result  from 
perforating  wounds  of  the  intestinal  canal,  either  from  the  exterior,  as 
by  ffun-shot  or  j/unctured  womtdi^  or  by  the  passage  of  some  ingested 
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sharp  or  liard  Iwxly  through  the  inrestinol  wall ;  or  by  perforation  of  the 
intestine  by  au  ulcer orubafesf^  tir  from  gaii^^ne  due  to  Htntn^ululion, 
contiisiona,  etc. 

The  dinffnosifi  of  n  fecal  fistula  which  coram imirates  directly  with 
the  exteiiur  is  made  evident  by  the  eseape  of  gas  and  ingesteil  matter. 
Indirect  tisMilic  can  also  l.>e  determined  by  the  careful  examiuatioD  of 
the  diacliarges  fn>m  the  orguns  through  which  they  ]>ass.  In  a  case  re- 
ported by  Dr.  Krackowitzer,  in  the  ''TraiiMutiuns  of  the  New  York 
Pathoh»gii'al  Society."  an  ulcer  of  the  appendix  vermiformis  had  opened 
into  the  bladder.  The  diagnasis  of  entei-o-vesical  llstiila  was  established 
liy  the  escaiK)  of  a  luuibricoid  worm  trom.  the  urethm.  Blind  ti^^tuhi;  can 
not  often  be  made  out  until  demonstrated  by  eiploration. 

In  detennining  what  portion  of  the  intestinal  canal  the  fistula  opens 
into  one  must  consider*  first,  the  character  of  the  dischaj-ge  ;  second,  the 
distance  from  the  rectnra,  as  determined  by  injections. 

In  contjrnitnl  fiKtuht  ojiening  into  the  jierinaMin]  (he  inference  is 
natural  and  generally  corretit  that  the  lower  iiortion  of  the  large  intestine 
is  involved.  If  bile  is  freely  discharged  through  a  cttngenital  or  ac- 
quirrd  fisiula.  it  is  safe  to  conclude  thai  the  opening  is  not  very  far 
removed  from  the  duodenum  or  np|>cr  jMirtion  of  the  jejunum.  The 
odor  of  gas  or  ingesta  escaping  from  the  large  intestine  is  usually  more 
offensive  than  that  from  the  small  bowel. 

AVhen  caused  by  a  wound,  the  known  direction  and  character  of  the 
penetrating  binly  will  aid  iu  arriving  at  a  correct  idea  of  the  gut  |)ene- 
trated. 

A  fistula  resnlting  from  perityphlitio  abscess  occurs  almost  always 
in  the  coecum,  more  rarely  in  the  lower  portion  of  the  ascending  colon 
or  lower  Ileum.  When  the  colon  is  involved  the  location  may  be  deter- 
mined by  slt)wly  injecting  milk  i>er  rectum,  having  measured  the  quan- 
tity inje<'t('d  until  it  begins  to  flow  nut  at  the  external  ojiening. 

The  prof/nosis  of  fecal  fistula  dept'uds  upon  its  character.  Congeni- 
tal fistulw  are  obHilnate  under  treatment.  Awjuired  Ustulie  may  be  cureil 
in  the  nuijority  of  inslantvs. 

7V/°rt//w^w/.— Congenital  fistulfc,  resulting  from  imperforate  anus,  can 
only  be  healed  by  the  establishment  of  an  opening  in  the  ]>erin»Hui 
which  shall  communicate  with  the  most  dependent  ]x>rtion  of  the  blind 
gut.  When  this  is  done,  a  pad  worn  over  the  fistulous  opening  niU 
lead  to  its  gmdual  occlusiou.  When  the  fistuhi  Is  the  result  of  a  jsitu- 
lous  omphalo-niesentoric  canal,  it  may  be  chised  by  sutures  or  by  a  com- 
press. 

Ac()uired  fistulrc  not  infrt?qnently  heal  spontaneously.  The  ojiera- 
Hon  consists  in  cutting  down  upon  the  opening  iu  tlio  gut  and  lay- 
ing fi'et^ly  op4m  all  sinuses  which  communicate  with  the  fistulotis 
outlet  As  the  tmck  of  the  fistula  is  often  tormons,  it  is  at  times  ex- 
ceedingly diflicnlt  to  follow  it.  A  repetition  of  the  method  employrtl 
in  the  following  case  will  be  of  senice  iu  the  mure  complicated  u|ier- 
ations : 

In  1890  a  young  man  came  under  my  observation  on  account  of  n 
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pistol-shot  wound.  The  ball  had  entered  the  abdomen  on  a  Ifvel  w!ih 
and  about  one  and  a  half  inch  to  the  inner  8id«  of  th«  left  nntnrior  su- 
perior spine  of  the  iluim.  From  the  dirertion  in  which  the  wt-apnn  was 
aimed,  the  missile  was  tliotight  to  have  passed  directly  iMick  and  lodged 
in  the  Uiao  fossa.  There  were  no  immediate  symptoms  of  pei*foration 
of  the  intestine.  An  abscess  formed  which  discharged  frt)m  the  wound 
of  entrance,  and.  alwut  six  weeks  after  the  receipt  of  the  injury,  a  fecal 
fistula  was  estnbliHhed.  The  fisttdous  track  was  so  long  and  lortnoua 
that  it  could  not  !«>  followed.  After  the  uniosthesia  was  complete,  warm 
milk  was  thi-own  into  the  l>oweI  until  it  ran  out  at  the  opening.  The 
sti-eam  of  milk  was  then  followed  without  difficulty,  and  the  opening 
discovered.  All  communicating  sinuses  were  laid  open  and  packe*i  with 
carbolized  gauze.  The  wound  closed  nithin  a  month,  and  the  jjaiient 
was  cured. 

It  will  be  advisjibte,  in  attempting  to  close  the  fistula,  for  the  patient 
to  maintain  a  position  which  will  prevent  the  gravilation  of  ingested 
matter  into  the  oiMmlng. 

Closure  of  the  external  orifice  by  means  of  sutures  is  not  odrisable, 
since  it  may  induce  fecal  infiltration.  A  recovery  is  usually  hastened 
when  the  margins  of  the  wound  in  the  integument  can  be  stitched  to  the 
edges  of  the  opening  into  the  bowel,  as  directed  in  enterostomy. 

Colo/rfomr/. --The  establishment  of  a  fecal  iistida  between  the  colon 
and  the  abdominal  wall  is  usually  jierformed  in  the  C(prnm  or  first 
few  inches  of  the  ascending  portion,  the  lower  part  of  the  descend- 
ing colon,  or  in  the  sigmoid  flexure. 

Colostomy  in  indicated  as  a  palliative  measure  in  occlusion  of  the 
alimentary  canal  on  the  anal  side  of  the  openitluu  by  strictnre,  neo- 
plasms, volvulus,  intu.ssus(;cption,  or  any  lesion  for  the  relief  of  which 
exseciioii  or  lateral  anastomosis  is  not  permissible.  In  chi-onic  colUis  or 
proctitis  it  is  a  curative  operation,  in  giving  complete  i-est  to  the  dis- 
eased bowel  until  recover}'  ensues. 

In  selecting  the  place  of  operation,  the  right  or  left  lumbar  or  the  left 
inguinal  region  may  be  chosen,  the  aim  ol  the  surgeon  being  to  get  as 
near  the  jx)int  of  occlusion  as  possible. 

When  thon-ctum  alone  i.s  involved,  the  left  inguinal  region  shouhl  Iw 
chosen  (L.irti-61,  for  llie  .sigmoid  tlexuro,  the  left  lumbar  n>gion  should  be 
selected ;  if  the  descending  or  transverse  colon  are  involved,  the  right 
lumtmr  incision  is  jm'ferable. 

Callitn'rCfi  Operation — Left  LumhaT  Colosiomy. — Place  the  patient 
on  the  right  side,  inclined  well  over  ujwn  the  abdomen.  The  objective 
point  is  the  posterior  sui-face  «>f  the  descending  colon,  at  a  point  situated 
half-way  between  the  crest  of  the  ilium  and  tlie  last  rib,  and  Iwlf  way 
between  the  spinous  imtcess  of  the  third  Iuml>ar  vertebni  and  the  ante- 
rior superior  spine  of  the  ilium.  Make  an  incision  aboiil  five  ini-hes  in 
length,  (he  center  of  which  shall  strike  this  point,  commencing  almut 
one  inch  from  the  vertebral  spines.  The  direction  of  (his  incision  should 
be  ob!iqu*'ly  from  above  downward  and  foi-ward — that  is,  parallel  with 
the  lumbar  vessels  and  nerves.    Dividing  the  skin  and  fascia,  the  poste- 
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ri<ir  bfiitlcr  <if  the  abdominal  miisrlca  and  tho  nnterior  honlrr  of  rhe 
qiiiKlmtus  Inmlmrum  miiwle  will  t>e  »wd.  The  posterior  wall  of  the 
colon— that  portion  which  is  not  included  in  the  peritnnieum— wUl  be 
found  a  little  jxwterior  to  the  border  of  this  niiisc-Ie.  A  stfe  guide  is  to 
insert  the  finger  along  the  edge  of  the  quadratus  miisole  and  feel  for  the 
kidney.  The  gut  is  immediately  in  front  of  thin  organ.  It  in  important 
to  knpp  well  towanl  the  spine  in  onler  to  nvnid  opening  into  the  iwrito- 
nicum.  Usually  at  this  juncture,  with  the  wound  i>erfei*tly  dry,  the  wall 
of  the  intestine  can  lie  i>icked  up  with  tlie  finger  and  lifted  t()ward  and 
into  the  wound.  If  it  has  ret-eded,  deep  pressnre  upon  the  anterior 
wall  of  the  abdomen  ^nll  bring  it  into  view.  If  the  cavity  uf  the  peri- 
tonaeum is  not  opened,  it  is  scarcely  possihle  to  get  hold  of  the  small 
intestine.  The  colon  may  be  recognized  by  its  large  size  and  by  its  Kac- 
rulated  wall.  If  there  is  any  doubt  as  to  tlie  large  inte»linu  bfing  the 
one  which  presents,  the  exi>edient  nf  luimping  air  into  the  rectum  may 
be  resorted  to,  the  immediate  distention  of  the  colon  proving  its  close 
relation  to  the  rectum.  As  swm  as  the  bowel  is  brought  into  the  wound, 
it  should  Iw  transfixed  by  two  stnmg  silk  sutures,  inrr*xluced  about  an 
inch  apart,  through  the  integument  of  one  side  into  the  intestine  for 
abuui  one  half  an  inch  and  out  again  and  up  through  the  margin  of  the 
incision  in  the  integument  on  the  opp<»8ite  side.  The  colon  is  now  held 
well  np  into  the  wound  by  traction  on  the  sutures  in  the  hands  of  an 
assistant,  while  the  operator  makes  a  hmgitudinal  incision  in  the  wall 
of  the  gut  sni>erficial  to  the  threads  which  have  transfixed  it.  When 
this  is  done,  the  renter  of  the  ligatures  is  drawn  out  by  a  tenaculum, 
divided,  and  the  four  threads  tied  securely.  From  two  to  four  addi- 
tional sutures  may  be  Inti-oduced  on  each  side,  to  guard  against  the 
infiltration  of  fecal  matter.  The  wound  in  the  intognment  should  now 
be  closed  from  each  end  dvwn  to  or  very  near  the  level  of  the  opening 
in  the  colon. 

If  there  is  mnch  escape  of  fecnl  matter  immediately  following  tho 
operation,  a  dressing  need  not  lie  applied.  Tlio  {latient  should  Im?  made 
to  lie  upon  the  back,  in  which  position  gravity  favors  the  eiw^i>e  of 
the  bowel  contents.  At  limes  it  is  convenient  to  apply  an  iodoform- 
ized  and  sublimate  gauze  dressing,  with  a  bandage  around  the  abdomen, 
In  from  three  to  seven  days  the  stitches  can  be  removed,  and,  after  the 
wound  is  healed,  a  compivsa  and  belt  should  be  worn  to  prevent  the 
escape  of  fa?ces  until  ihe  convenience  of  the  patient  is  suit*^. 

If  in  the  search  for  the  colon  the  cavity  of  the  peritonaeum  is  opened, 
it  should  be  immediately  .sewed  up  with  continuous  catgut  sutures. 

If,  after  colostomy,  prolapse  of  the  intestine  occurs,  it  may  be  re- 
turned and  held  in  jjlace  by  a  properly  adjusted  rftmt>ress  of  gauze.  If 
the  opening  conli-acts  to  such  an  extent  that  the  escape  of  fecal  matter 
is  hindered,  it  should  be  dilated  with  Ihe  finger  or  by  means  of  a  gum 
or  sjmnge  tent. 

Amussnt*s  opcmtion,  or  riff//f  Inmhar  coloKtomify  is  performed  in  the 
same  manner  as  the  procedure  just  given,  npcm  the  opposite  side  of  th© 
body.     Littrf''3  operation  is  performed  by  opening  into  the  peritonea! 

87 


578  A  TEXT-BOOK  ON  S0RGERY. 

cavity  by  an  incision  in  the  abdominal  wall  jnst  internal  to  the  left  unte- 
rior  spine  of  the  ilium  over  the  sigmoid  flexure.  The  small  int^stinosnre 
displa<*o.i  to  the  rij.'hl,  while  the  sifjmoid  llexun*  is  brnii^ht  up  to  the 
wound  iLn<l  fastened  by  two  nma  of  suturtw.  The  first,  of  fine  silk, 
attach  the  edge  of  the  ftarietal  peritonieum  to  the  peritoneal  layer  of 
the  gut,  while  those  of  the  second  row  pass  through  the  integument 
and  into  the  lumen  of  the  intestine,  aa  in  colostomy.  A  like  ojienttiou 
may  be  done  upon  the  tiunsverae  colon,  thongh  not  often  indiirated. 

Peritonitis, — In  pr"iierly  selected  cases,  abilominal  section  for  the 
relief  of  peritonitis  with  effusion  has,  within  late  years,  Ijeconie  a  recog- 
nized operation.  It  ia  more  applicable  to  cases  of  local  peritonitis,  and 
in  chi-onic  inflammation  of  Ibis  membrane,  than  in  iicnte  general  ]>erito- 
nitis.  The  oiwration  ia  justifiable  in  the  acate  inflammation  which  fol- 
lows perforation  of  the  alimentary  canal,  in  which  closure  uf  the  perfo- 
ration, and  a  thorough  cleansing  of  the  cavity  of  the  i^eritonxeum,  an; 
essential.  Left  without  operation,  these  cases^  almost  without  exeepticm, 
end  fatally  ;  also  in  chronic  local  i>eritunitis,  due  to  any  cause  in  which 
the  symptoms  of  septic  alraorption  are  prominent.  The  same  principle 
should  apply  in  these  c^ses  as  in  chi-onic  effusions  into  the  i)leural  cavity.* 
Mr.  Treves,  in  his  excellent  mtmograph,  cib'j*  a  scries  of  cases:  one  in 
which  Mr.  Hancock  opened  the  abdomen  for  chronic  local  pericomtis, 
due  to  disease  of  the  vermiform  appendix  ;  Mr.  Tait,  in  several  coses  uf 
cbrotuc  peritonitis:  Br.  Savage,  in  eiglil  cases  of  pelvic  i>eritouitis  litaited 
by  laparut4>my ;  Dr.  Playfair,  in  one  case  of  chronic  puerperal  jH'rito- 
nitis — all  ending  in  re<!overy.t  When  the  incision  is  made,  any  offnsed 
liquid  or  pus  should  be  removed  by  means  of  soft  Thierseh  sponges  on 
holders,  and  the  cavity  of  the  peritonieum  flooded  with  warm  Thiersch 
solution  or  1  to-3ix>00  sublimate  sohition,  or,  if  neither  of  these  can  bo 
had,  with  clean  warm  water  at  a  temperature  of  100*  to  110*  V.  Aa 
soon  08  it  is  introduced  it  should  be  removed  with  the  sjKjnges.,  and 
the  irrigation  repeated  until  it  comes  away  clear. 

In  several  instances  1  have  seen  the  sublimate  solution  employed  in 
this  manner  in  disinfection  of  thii  entire  peritoneal  cjivity  with  success. 

In  severe  and  obstinate  cases,  drainage  should  be  estnblislied  in  the 
same  manner  as  described  in  the  after-treatment  of  certain  ovarian  lumors. 

In  the  diagnosis  of  peritonitis,  pain,  though  not  always  present,  is  m 
the  majority  of  instances  an  early  and  prominent  symptom.  Ii  is  intense 
in  character,  almost  constant,  being  first  nolice<l  in  a  given  jxunt  uod 
extending  later  with  the  progress  of  the  inflammatiim  to  any  |>ortion 
of  the  abdominal  cavity.  Tympanites  exists  in  a  var>ing  degree,  the 
patient  generally  lying  upon  the  back,  with  the  legs  drawn  u])  and  the 
thighs  flexed  upon  the  abdomen.  The  abdnminnl  muscles  are  usually 
rigid,  taking  no  part  in  the  respiratory  act.  Constipjuion  is  the  rule  in 
a  large  majority  of  cases.  Vomitini?  is  not  so  common  a  feature,  though 
often  occurring  in  [writonitis.  Difficulty  in  urinating,  or  complete  reten- 
tion, occurs  in  some  cases,  esjiecially  in  those  in  which  the  inflammatory 
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process  is  marked  in  the  pelvic  rejrfon.  The  pnlse  is  increased  in  fre- 
qaency.  FerituDiliH  is  in  almost  all  iastunceii  secondary  to  a  lesion  of 
one  or  more  of  the  abdominal  viscera. 

Abscess  in  the  Abdominal  lif^ion. — Abscess  may  occur  l^tween  the 
parietal  layer  of  the  ]>eritoneeum  and  the  muacular  walls  of  the  abdo- 
men, within  an}'  circum8«^ril»eil  area  of  the  perit^meal  cavity,  in  the  loose 
tissues  behind  the  peritonirnm  (retro-peritoneal  abscess),  and  in  the  sub- 
stance or  within  the  capsules  of  any  of  the  viscera. 

The  diagnosis  of  extra-peritoneal  abscess  will  in  part  depend  upon 
the  localized  i»in  or  tenderness  under  pressure,  and  the  induration  and 
nMiema  which  are  chararterislie  of  acute  inllainmation  with  piLs-foima- 
tion,  together  with  the  nsiuil  exacerbations  of  tem[»cmnm\  with  or  with- 
out rigors  or  a  chill.  Fluctuation  may  be  appreciable  in  extra-peritoneal 
abscess  in  patients  with  ttiin  abdominal  walls,  and,  if  situated  between 
the  mnsrles  or  in  the  subcutaneous  tissues,  is  ustuilly  diagnosticated 
without  diflBculty.  The  employment  of  the  exploring-neetUe  and  aspi- 
rator is  always  invaluable  in  the  recognition  of  an  abscess.  The  imme- 
diate indication  in  Imatnient  is  to  cut  down  u]>un  the  tumor,  using  the 
needle  which  haa  indieateil  the  presence  of  pus  as  a  guide,  until  the  sao 
is  reaclted,  puncturing  this  sufficiently  to  admit  the  point  of  the  closed 
dressing-forceps,  and  enlarging  the  opening  by  sepumting  the  handles 
of  the  instrument.  The  principles  of  irrigation  and  free  drainage  apply 
here  as  to  other  r<?cent  collections  of  pus. 

Inlra-peritoneal  abscess  is  usually  single,  althongh  In  exceptional 
instances  there  may  be  two  or  mow-  different  centers  of  suppuration. 
The  most  frequent  locations  are  the  iliac  regions  and  the  p(?lvis.  In- 
flammation <if  the  crtH-ura  and  vermiform  apx»endix,  and  the  peritonieum 
immediately  about  thes*;  orgsinH  {tifphlUis  and  peritt/pfUitls),  is  a  not 
infrequent  cause  of  a]>scess.  All  of  the  lesions  cnnsidt^rcd  under  tlio 
head  of  intestinal  obstruction  may  induce  the  formation  of  I>U8  in  the 
cavity  of  the  peritonieum.  Abscess  occasionally  forms  between  the 
upper  surface  of  the  liver  and  spleen  and  the  diaphragm  as  a  result  of 
tearing  loose  pf)rtions  of  the  suspensory  ligaments  of  these  organs. 

Diaffjiosis. — Iulra-i)eritoneal  abscess  must  be  differentiated  from  neo- 
pliLsras,  cysts,  fecal  impaction,  with  oa»citia  or  colitis^  all  tumors  result- 
ing from  obstruction,  hydronephnwia,  aneurism,  h.'ematoma,  and  abscess 
wirhin  the  snh'd  viscera.  The  charucteristic  feutures  of  neoplasms,  fecal 
impaction,  and  (he  varions  lesions  which  induce  intestinal  occlasion,  hare 
just  been  considered.  Hydnmephrosis  develops  slowly,  and  has  a  his- 
tory of  obstruction  of  the  ureter  or  urethia  which  can  not  t»e  mistaken, 
while  the  expansile  pulsation  and  bruil  of  an  aneurism  render  it  easy 
of  recognition.  Abscess  develops  qnickly,  and  follows  an  injury  or  oc- 
curs in  the  c<uirse  of  some  inflammatory  process.  If,  after  a  blow  in  the 
hypochondriac  region,  or  a  severe  fall,  tenderness  is  developed  along 
the  npper  surface  of  the  liver  or  spleen,  ncconipanicd  by  the  wdl-known 
constitutional  symptoms  of  pus-formation,  perihepatic  or  perisplenic  ab- 
scess may  be  suspected.  The  same  symptoms,  occurring  in  the  course 
of  typhlitis  or  perityphlitis,  xxiiot  to  suppuration  in  the  region  of  the 
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cowum.  In  like  manner  ovaritis,  metriris,  sa1pinp:itis,  cystitis,  and  pelric 
cellulitis  are  conditions  which  not  infrequently  induce  abscess  In  the 
pelvic  i«;rit*tnfleum. 

Induration  and  fluctuation  are  scarcely  appreciable  in  the;  nnrlier  stages 
of  abscess  betn'een  the  liver  or  spleen  and  diapbra^^  on  account  ci(  the 
resistance  offered  by  the  ribs.  Localized  pleurllis  and  |win  in  the  re- 
spiratory act  should  not  be  withtmt  signiiicjiuce  when  coiisiden-d  with 
other  symptoms.  In  perityphlitic  ab^oens  induration  Ls  felt  early  in  the 
intbimmatory  process,  tenderness  is  well  marked,  while  muscTilar  ri^dity, 
especially  of  the  right  side  of  the  abdomen,  is  present.  Tliei-e  are  dull- 
ness on  percussion  and  oedema  of  the  skin.  As  the  iuilurnmaiory  jiroctTw 
extends,  the  induration  becomes  more  suijcriicial  or  desi-enda  along  the 
iliac  fossa.  Fluctuation  is  decp-.fcateti  and  ditficidt  of  recognition  until 
there  is  either  pus  in  large  quantity,  or  the  wall  of  the  abscess  has  risen 
in  close  proximity  to  the  iute^iment.  In  abscess  within  the  iwlvis,  ex- 
ploration by  tlie  re(;tum  or  vagina  will  aid  in  a  correct  dinpnosis. 

Treatment.— \j^  perihepatic  abscess  the  pus  should  be  evacuated  by 
means  of  the  aspirator.  The  needle  should  be  of  sufficient  caliber  to 
allow  the  pus  to  come  away  freely,  and  should  be  intrmluced  in  the 
same  oi>ening  and  to  the  same  depth  of  the  smaller  needle  which  was 
employed  in  arriving  at  a  diagnosis.  Washing  out  the  cavity  of  the 
abscess,  when  it  is  of  rcG(^nt  formation,  is  not  advisable  for  fear  of  over- 
distenlion  and  rupture  of  the  sac.  Incision  and  five  dminage  may  l»e 
employed  when  the  abscess  is  large,  the  pus  superficial,  and  when  ad- 
hesions have  <iccurred  which  will  prevent  infiltration  into  the  general 
cavity  of  the  abdomen  or  jdeunt. 

PeritppkUtic  abscess  demands  operative  intt^rference  as  wjom  as  the 
symptom.s  imiul  to  a  collection  of  pus. 

Tn  appfnidicUls  with  symptcmis  of  perforation  ofwration  is  ni^fent  nod 
should  be  undertaken,  unless  a  condition  of  n>]laiisu  suiienenes  so  mi>- 
idly  as  to  contra -indicate  interference.  The  intinmmatory  chunges  in 
perityphlitis  are  now  understood  to  proceed  in  aimtwt  nil  cases  from 
lesions  of  the  appendix  vermiformis,  the  abscess  when  resulting  being 
primarily  iiUra-peTitoneal.  ApiKfudicitis  may  be  due  to  the  presence  of 
a  foi-eign  substance  in  this  organ,  or  idioirathic  ulcer  of  the  wall  may  lead 
to  peritonitis  and  perforation,  or  gangrene  may  occur,  jwissibly  from  ljnu>r- 
fercnoe  of  its  jjroper  blood-supply  from  pressure  by  8urr^)unding  vlstreni. 

The  diagnosis  is,  as  a  rule,  attended  with  considerable  difhculiy. 
While  pain  varying  in  severity  is  usually  present,  it  may  be  absent  until 
perforation  occurs.  It  is  usually  acute  in  character,  and  by  careful  and 
direct  pressure  with  the  index-linger  alone  maybe  localize*!  about  two 
inches  from  tho  right  anterior  iliac  spine,  on  a  line  drawn  fnmi  this 
point  to  the  nmbilicns.  Muscular  rigidity  over  (he  right  iliac  region 
may  l>e  mistaken  for  inflammatory  induration.  High  febrile  movement 
points  to  the  foruiatiou  of  pas  niiher  than  to  spremling  iM'rit^Miitis.  The 
propriety  of  operation  must  be  determined  by  a  careful  8tu<ly  of  the 
individtial  case,  and  in  no  surgical  discjLse  is  it  so  difficult  to  give  any 
positive  rule  as  in  the  one  under  consideration. 
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When  ibe  accumulation  of  pas  ia  evident  from  recognizable  tnmefac- 
tion,  ortpdt^om  of  the  abdotninal  wall,  iiicUion  lit  i migrative.  lu  caws 
of  doubt,  narefid  incision  adds  littlo  to  the  granty  of  the  situation  and 
is  therefore  advisal)le.  Exploration  with  the  aspirator  needle  is  scarcely 
]>ei7uiHsihle.  unless  by  incision  it  is  demonstmted  that  adbesiuQH  hare 
ftocurrtML  Tlien  its  us*)  i»  indicated  in  determining  the  exact  hicallon  of 
the  pus.  If  adhesions  do  not  exist,  tlie  iwritontsil  cavity  may  be  opened 
and  the  condition  of  the  appendix  as^wwrtained  by  inspection.  Great  tare 
ehonld  be  exercised  in  manipulating;  the  organs  Involved  for  fear  of 
breaking  drtwn  adhesions  between  conlipuons  layers  of  peritona'iini  and 
thus  spn-adinj;  the  infectinn.  If  Ihe  appendix  is  found  li>  Im-  disea.sed,  it 
may  be  tied  off  near  the  cencum  witli  a  silk  ligature  and  removed.  If 
general  periioniiis  is  threatened,  especially  if  jierfnralion  has  occuiTetl,  a 
most  cjireful  cleansing  of  the  part  in  the  tield  of  o)ier:ition  should  be 
done.  It  is  often  safer  not  to  close  the  wouwl,  but  to  cut  off  the  diin>;er 
of  infevtion  by  9«rr<;'un»ling  the  locatinn  of  the  appendix  with  a  lirm 
wall  (pa<;king)  of  iodoformized  gauze,  remot'ing  this  in  a  few  days  after 
firm  adhesions  have  been  e8ta.bliahed.  When  abscess  is  present,  it  should 
be  evacuated  and  drained.  The  incision  in  all  cases  should  lie  perjien- 
dicular  and  ilirectly  over  the  known  location  of  theciecnm  and  appendix. 
Fecal  fistula  forming  In  the  course  of  appendicitis  or  perityphlitis 
should  he  treated  as  advised  for  other  forms  of  fecal  tistulm. 

Jief roper iton£<il  Abscess, — Abscess  behind  the  peritonseum  is  usually 
circuniscril>ed.  although  it  may  be  diffuse.  Commencing  at  any  portion 
of  the  [msterior  al>diiminal  wall,  pus  is  apt  to  dissect  up  the  loose  (issues 
behind  the  peritonanim,  and  t<i  travel  downward,  pointing  ultimately  in 
one  (if  the  following  situati<mH:  Above  Poupart'a  ligiiment,  external  to 
its  center;  beneath  this  ligament,  in  Scarpa's  space;  over  the  iliac 
crest;  in  the  gluteal  or  lumbar  region;  at  the  nhturator  foramen,  or 
less  frequently  it  may  empty  into  the  colon,  rectum,  bladder,  nterns, 
vagina,  or  pass  oat  tlirough  the  jwriiueum.  Occasionally  the  dissec- 
tion is  upward  into  the  pleura,  or  it  may  ]>ass  across  the  spine  to  the 
opposite  side. 

Ca«JM*.— Ostitis  of  the  vertebne,  ribs,  or  bones  of  the  jielvis,  rujiture 
of  the  psoas  or  ilinrns  muscles;  lesions  of  the  kidneys  or  supra-renal 
capsules  (cysts,  neoplasms,  calculi,  pyelitis,  rapture  with  the  extravasa- 
tion of  blood  and  urine);  diseases  of  the  pancreas,  liver,  spleen,  duo- 
dennm,  colon,  and  rectum  ;  the  pehic  viscera,  or  tnben'tdnr  changes  in 
the  lymphatics  of  this  n-gion — may  cause  ivtntjieriloneal  alweess. 

Diaffjiosis.— The  physical  signs  of  the  earlier  stages  of  pus-forma- 
tion l«?hind  the  peritonieum  are  not  well  marked.  With  the  muscles 
fully  relaxed,  deep  pressure  ujton  the  abdomen  from  before  buekwanl 
may  demonstrate  the  presence  of  the  swelling.  Rigidity  of  the  muscles 
of  the  affected  side  is  apt  to  be  present,  and  in  walking  there  is  usually 
a  perceptible  limp.  When  the  inilammatory  process  is  situated  in  the 
region  of  the  iliacns  and  ]>8oaa  muscles,  flexion  of  the  thigh  on  the  ab- 
domen, however  slight^  is  apt  to  occur.  The  const! tntional  symptoms 
of  acute  nbsce.ss  will  be  the  chief  reliance  in  arriving  at  a  correct  dJag- 
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Dosis.  The  history  of  an  mjary,  or  the  ppef«ence  of  a  lesion  of  any  of  the 
orgnivs  sifiialfd  in  this  n-pion,  will  sn^gpst  tlie  proVmbility  of  abscess. 

ExtiHvasfttion  of  blood  {hiPmalom.a),  as  far  as  the  sweUiiig  is  con- 
wmed,  may  simulate  abs«?«8,  and  ia  one  jmrticular  may  minlead,  since 
the  blood  disseeta  U2>  the  loose  tissues,  and  the  tumor  may  pntstml  at 
any  of  the  locations  named  for  the  pointing  of  the  abscess.  The  sud- 
denness of  the  tumefaction  in  haemorrhage,  the  history  of  an  injury  <or  it 
may  be  aueuriam),  and  the  absence  of  septic  fever,  are  sufficient  to  ex- 
clu<ie  abscess.  I^^sions  of  tlio  l(i<lneys  may  be  reropnized  by  a  careful 
study  of  the  urine.  In  hydronephrosis  the  swelling  will  occur  without 
marked  pain  or  fever,  comes  on  gradually,  while  a  history  of  obstruc- 
tion will  be  given.  Tenderne,ss  along  the  spines  of  the  voriebra?  sug- 
gests abscess,  lastly,  the  iispiniinr-needle  introduced  from  behind  will 
determine  the  character  of  the  swelling. 

Ti-eafme?tt,— Incision  and  free  drainage  should  !»  the  rule  of  pnic- 
tice  in  acute  retro|ierit<-«neal  abscess.  When  the  pus  is  det- pseated,  opera- 
tion should  Iw  delayed,  ]>rovided  that  the  symptoms  of  septic  al>sorption 
are  not  too  urgent.  Tlie  jmtient  sliould  be  kept  quiet  nnd  in  I>ed,  and  in 
the  dorsal  decubitus.  The  operation  and  after-treatment  are  practically 
the  same  as  in  extra- peritoneal  alwcess. 


TiiK  Liver. 

Hepaih  AbH'eJUt. — A  circumacribcti  collection  of  pn.**  within  the  sub- 
stance of  the  liver  is  comparatively  rare.  Usually  single,  there  may  be 
two  or  more  separate  abscesses,  which  vary  in  size  from  a  few  lines  in 
diameter  to  enormous  cavities  holding  a  gallon  or  more  of  pus.  Tbey 
may  be  deep  or  superticial,  and,  while  no  portion  of  the  liv*?r-substan<» 
is  exempt,  the  most  frequent  location  is  in  the  deeper  portions  of  the 
right  lobe. 

Causes. — t'ontusions,  lacerations,  penetrating  wounds,  and  the  lodg- 
ment of  forcrign  Ixidie^H  uiv  among  the  tnitimntic  causes  of  suppnrntire 
intlammntion  of  the  livor.  Tjirerntion  of  the  cnpsule  along  the  attached 
portion  of  the  suspensory  and  coronary  ligaments  not  only  leads  to  peri- 
hepatic abscess,  hut  may  induce  suppuration  in  the  deeper  portions 
of  this  organ.  Foreign  bodies  causing  hepatic  abscess  not  only  enter 
through  the  integument,  but  ingested  substances,  a.**  ijnncs,  needles,  et«., 
have  been  known  to  pass  from  the  alimentary  c-anal  into  the  liver,  pro- 
ducing circumscribed  inflanimation  and  8U|)puraiion.  Abscess  of  the 
liver  may  also  occur  secondary  to  an  inllammatory  process  in  any  of  the 
abdominal  organs  the  idood  fn)m  which  is  returned  by  the  portal  vein. 
Ija.'*tly,  it  may  occur  in  the  course  of  acute  hepatitis,  where  neither  in- 
jury or  metastasis  has  occurred.  As  this  disease  is  almost  altogether 
confined  to  tropical  climates,  it  will  be  undcrstond  why  hejiatic  abscess 
is  so  much  moi-e  frequent  there  than  in  the  colder  zones. 

Sffmptoms  ami  Diaffnottis.—'Vh^  early  recognition  of  hepatic  abscess' 
is  exceedingly  difhcult,  especially  when  the  deeper  portions  of  the  organ 
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are  involved.  Puin  is  not  a  pniminifnt  sj-mptom,  unless  there  exists  a 
perihepatitis,  in  which  case  it  is  exnpRHm  to<l.  There  Is  a  sense  of  heavi- 
ness or  fullness  about  the  liver*  exacerbations  of  temperature  occur, 
with  ^neral  imtiairment  of  health.  Jaundice  is  not  present  unless  the 
bile-duct  is  compressed  by  the  tumor.  ('anc*r  of  the  liver  devehjpe 
slowly,  has  a  history  of  progressive  emaciation,  occurs  usually  after  forty 
years  of  age,  and  is  nodular  to  the  feel. 

Empyema  may  be  mistaken  for  abscess  of  the  liver,  especially  when 
the  accumulation  is  considerable  and  the  liver  is  displaced  downward. 
It  may  be  recognized  by  the  interference  with  the  ex|:iansion  of  the  lun^ 
of  the  affected  side,  and  by  the  change  in  the  iH^rcussion-ajunds  with 
the  chani^  in  position  of  the  thorax,  in  which  the  fluid  of  empyema  is 
displaced. 

Over  distended  gall-bladder  may  be  mistaken  for  abscess;  but  this 
error  may  be  eliminated  by  bearing  in  mind  its  location  in  fi-ont  and 
low  down,  where  abscess  is  exceedingly  rare,  and  also  by  observing 
that  a  distended  gall-bladder  is  appreciably  movable  independently  of 
the  liver. 

Hydatid  cyst  of  the  liver  Is  not  painfiU.  and  is  not  accorajwinied  with 
exacerbations  of  temj>erature,  with  the  exception  of  the  very  nire  occur- 
rence of  inflammation  of  the  cyst>  when  a  differentiation  is  practically 
impossible  without  aspiration  and  the  examination  of  the  fluid. 

When  the  accumulation  of  pus  is  considerable,  the  tumefaction  may 
be  reco^iziMl  by  jKilpation  and  the  diagnosis  made  positive  by  the  ex- 
ploring-needle. 

The  prognosis  is  unfavorable.  Left  alone,  a  fatal  termination  occurs 
in  almost  all  cases — by  rupture  into  the  iwritonieum  in  atx»ut  31'  per  cent^ 
into  the  lung  in  20  per  cent,  while  in  a  smaller  proportion  of  cases  the 
abscess  opens  thn>ugh  the  integument. 

7Vert/mc«/.— Kvacuntion  is  Ihe  only  mtional  treatment.  In  the  choice 
of  methods  the  character  of  the  abscess  will  determine  the  employment 
of  the  ns]>irator  ordniinsigH  by  incision. 

Aspiration  is  ndvianl>Ie  when  the  abscess  is  deeply  located,  and 
especially  so  when  strong  inflammatory  adhesions  have  not  been  formed 
between  the  wall  of  the  abscess  and  the  abdominal  or  thoracic  pnrietes. 
In  performing  this  operation  the  following  plan  should  be  adopted : 

The  most  superficial  point  of  the  abscess  should  be  li^raleil  by  care- 
ful exploration  with  the  smallest  nspirntor-needlo,  and  Ihp  thickness  of 
the  intervening  tissue  mei^ureil.  In  using  the  evacuntor  it  is  necessary 
to  have  a  good-sized  needle  to  prevent  solid  particles  or  shrtKls  of  tissue 
fvnrn  the  nbscoss-wnll  from  occluding  it ;  but  it  is  always  safer,  if  firm 
adhesions  have  not  occurred,  to  employ  the  smaller  ptnnfs,  since,  after 
the  needle  is  withdrawn,  pns  is  not  so  apt  to  escape  and  And  its  way  into 
the  pleural  or  peritoneal  cavitie-s. 

The  mtHlle  should  Iw  introduced  in  the  same  opening  and  to  the 
same  depth  as  the  I'xploring-upi'dle,  and  the  pus  slowly  withdrawn.  It 
is  considered  a  safer  plan  not  to  completely  empty  the  cavity  at  the  first 
operation.    The  procedure  should  be  rejieated  on  the  second  or  third 
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day.  A  piece  of  sublimate  gauze  should  Iw  laid  over  the  puncture  and 
held  in  position  by  a  roller.  When,  after  repeated  use  of  the  aKpiroior. 
B  cure  in  not  efFecled,  and  when  the  tissues  betweeu  the  most  HUpertiriaJ 
pirliou  of  the  aljsceiis  and  the  integument  Imve  beeji  so  solidified  by 
adhei<ions  (hat  iuiiliration  of  pus  cun  not  4K>cnr,  the  abscess  shouhl  he 
opened  by  direct  incision,  its  contents  allowed  to  escape,  the  sac  thor- 
oughly irrigated  with  l-to-SOOO  sublimate,  and  a  drainage-lul>e  in8erte<l. 
If,  after  cutting  down  to  the  wall  of  the  abscess,  it  is  discovered  that 
adhesions  have  not  occurred,  the  sac  should  not  be  opened.  The  wound 
should  In-.  ])a(*keil  with  sublimate  ^un',  jind,  in  four  or  live  days  afler 
adhesions  have  been  established,  It  may  be  incised. 


G  all-Bladder. 

Cystotomy  of  the  gall-bladder  {choloeystet&my)  may  be  indicated  in 
obstniction  of  the  cysiic  or  common  duct  iwmi  any  tyinse,  and  in  the 
at'cumiilution  of  concretions  (gnll-Ht(ines)  in  this  oi'gun.  The  symptoms 
are  pain  in  the  knnwn  Io<'ation  of  the  gall-bladder,  at  times  tumefaction 
due  to  its  distention,  and  in  a  pro|XJrtion  of  cases  symptoms  referable  to 
the  retention  and  absori)tion  of  l)ile.  The  operation  consists  in  cutting 
down  n|Hm  the  bladder  and  seourinp  adhesions  to  the  opening  by  suture, 
and  then  either  immediately,  or  prefembly  in  twenty-four  to  forty-eight 
hours  after  secure  adhesions  have  taken  place,  opening  the  sac  and 
removal  of  the  ofTendiug  substances.  Tlie  Jistula  thus  establishetl  is 
obtilerated  by  gmuuialiou,  or,  as  has  been  done,  extirj>atiou  may  In*  ]>t>r- 
formed. 

Uydnfid  Tumors. — Cystic  tumors  caused  by  the  presence  of  the  eel 
nococcus  hominis,  the  larva  of  the  tfonia  echinococcus  or  tape-wort 
occur  in  the  liver  more  frequently  than  in  all  other  portions  of  the  body. 
They  vary  in,  size,  may  be  multiple  or  single,  and  may  be  lodged  in 
any  portion  of  the  oi^gan.  The  capsule  or  periphery  of  the  cyst  is  firm 
and  dense,  and  may  undergo  calcifit^tion.  Developing  in  the  liver, 
hydatid  cysts  may  perforate  the  diaphragm,  rupture,  aiul  [wur  their 
c<mtentti  intti  the  pliMiiii  nr  lung;  or  they  may  extend  into  (he  atKlomi- 
nal  cavity  as  far  down  as  the  pelvis.  In  rare  instances  they  oi*n  into 
the  stomach,  vena  cava,  du(jdenum,  or  colon. 

The  diagnosis  of  hydatids  of  the  liver  may  be  made  frf»m  abscess  by 
recognizing  an.  elastic  fluctuating  tumor,  which  is  free  fixuu  lendernefta  or 
any  of  the  symptoms  of  inllammalion  or  septicuMuiu  which  are  always 
present  in  abscess;  from  cancer  of  the  liver  by  its  fluctuation,  cancer 
being  solid,  hard,  and  noduhited.  The  cachexia  of  csincer  does  not  <»ccur 
in  hydatids. 

In  distention  of  the  gallbladder  jaundice  is  apt  to  exist,  while  it  is 
an  exceptiomil  complication  of  hydatid  cysts.  Aspii-ation  with  a  deli- 
cate needle  will  be  necessary  to  positive  diagnosis.  Hydatid  cysts  con- 
tain a  watery  liipud.  ne:irly  deiir  or  of  a  light  stniw-ci»li>r.  In  some  in- 
stances frugniunta  of  the  booklets  and  other  contents  of  the  cysts  may  be 
discovered. 


■niE  SPLEEN. 

TYcaftTK'nf.—l'he  oonteuts  shonld  he  drawn  off  with  the  nspinitor, 
and  the  operation  repeated  if  necessary.  A  single  evacuation  ncit  infre- 
quently effects  a  cni-e. 

The  ne«Hlln  should  be  introduced  into  the  most  s«i»er(icial  portion  of 
tlie  lumor.  As  the  cyst  is  Iteins  eraptic<I,  the  iilHloiniual  wall  ininie- 
dlately  around  the  needJe  should  be  pressed  toward  the  tnmor,  and» 
when  thn  operation  in  linished,  this  should  be  e<jiiluuied  Ity  a  noTiipress 
of  sublimjit*^  K^nze,  held  snugly  in  plare  by  a  bnn<ln<,'i.'.  The  oliject  of 
this  is  to  pn'vent  infiltration  of  the  fluid  into  the  peritoneal  cavity.  In 
performinjr  this  operation  an  anesthetic  .should  not  be  administered,  on 
accuant  of  the  danger  of  rupture  of  the  cyst  from  vomiting.  Cocaine 
may  be  employed  locally.  Complete  rest  in  the  recumbent  {>o«ture 
ahould  be  (mfcircnd  for  at  least  a  week  after  the  ns])iratiim.  If  at  any 
time  suppuration  is  precipitated,  direct  incision  and  frRe  drainage  are 
inii>eratlve.  If  repeated  aspiratioua  fail  to  effect  u  cure,  adhesions  being 
formed  aa  a  result  of  the  frequent  introduction  of  the  nee<lle,  an  incision 
may  b^  made,  or  the  operation  of  Vernenil  performed.  This  consists  in 
the  introduction  of  a  large  trocar  and  canula,  evacuating  the  contents, 
and  inserting  for  prolonged  drainage  a  Inrge  rubber  tnl)e  through  the 
canula,  wiiicb  is  then  withdrawn,  leaving  the  tube  in  pusiLion. 


The  Spleen. 

Abscess. — Abscess  of  this  organ  ia  mach  less  frequent  than  in  the  liver. 
It  may  exist  in  the  sul>stanc«  of  the  spleen  or  in  the  x^erisplenic  tissues. 

Abscess  of  the  8i)Ieen  may  be  caused  by  violence,  as  from  a  pene- 
trating wound,  a  coutusittn  with  lacemtion,  or  a  more  or  less  extensive 
niptut-e  of  the  ca]>su]o  and  s|)leensnbstanoe  near  the  attachment  of  the 
suspensory  ligamentu 

Idiopathic  abscess  of  this  organ  may  be  caused  by  embolism,  or  fol- 
low in  the  course  of  any  disease  which  interferes  with  its  nutrition. 

The  prognosis  of  splenic  abscess  is  unfavorable.  If  left  without  sur- 
gical interfeivnce,  the  contents  may  esca{>e  into  the  alimentary  caual  (as 
the  colon  or  stomach);  into  the  pleunil  cavity  and  lung ;  or,  in  exce[>- 
lional  iutitjinces.  open  through  the  integument.  Occasionally  abscess  of 
the  spleen  reaches  a  certain  size,  remains  ^Kiusive,  and  becomes  a  chronic 
or  cold  abscess. 

Symptoms  and  Diagnosis. — Traumatic  abscess  may  be  suspected 
when,  after  an  injury,  persistant  tenderness  Is  felt  in  the  region  of  this 
organ,  and  when  to  this  syniptoai  is  added  the  constitutional  disturimnoe 
which  is  u  part  of  the  histiiry  of  acute  al>sress.  In  general,  the  Icnder- 
ness  is  more  marked  in  perisplenic  abscess  than  in  that  which  is  deep- 
seated.  Swelling,  with  induration,  jiosslbly  fluctuation  and  uKlema  when 
the  aKscesfl  is  ntsir  the  surface,  are  coulirmaiory  synii)toms  of  suppura- 
tion, which  may  lie  sulwiantiated  by  the  exploring-netnlle  and  aspirator. 

In  idiopathic  abscess  the  symptoms  of  suppuration  may  be  masked 
by  the  febrile  movement  in  the  disease  in  the  course  of  which  it  occurs. 
The  treatment  is  the  same  as  for  hepatic  abscess. 
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Cffgti.—The  diagnosis  and  treatment  of  cysts  of  the  spleen  do  not 
diff«r  in  any  essential  features  fn»m  similar  lesions  in  the  liver. 

Jfeniia  of  this  organ  may  occur  through  n  wound  in  tlio  nbrlomen, 
or  through  an  opening  resulting  from  extensive  shvughing.  If  (he  he-mia 
ia  recent,  and  the  prfUapsed  porticm  is  not  Btmngiiiated,  it  should  lie 
thorouglily  chmnsed  in  l-to/iOofl  Riihlimiire  solution  and  retnmed  into  its 
normal  p«»sition.  The  struchire  of  the  spleen  is  sodelieate  that  it  breaks 
down  readily  if  ttndoe  force  Is  employed.  If  the  organ  is  lacerated,  it 
will  be  advisable  to  tlirow  an  elastic  litfatui-e  around  it  at  the  level  of  the 
skin,  apply  an  antiseplic  dressing,  and  allow  the  miuss  to  be  removed  by 
alonghingor  by  the  scissors,  as  soon  as  adhesions  have  occurre<l  at  the 
opening.  When  strangulation  has  taken  place,  the  ligature  will  not  be 
required. 

Complete  ^pUnectomy  may  be  demanded  in  displacement  of  thU 
organ,  followed  hy  interference  with  the  function  of  other  viscera,  or  for 
the  relief  of  fniin  caused  I>y  the  spleen  in  an  abnormal  position.  It  has 
been  performed  in  several  instances  on  account  of  the  enlargeiQent  of 
this  organ  in  leuiM]<\vthjemia,  bat  without  the  success  which  would  en- 
courage a  repetition  of  the  opemtion. 

In  the  extiri)ation  of  a  wand*>ring  spleen,  the  incision  shonld  be  by 
preference  in  the  liuea  alba,  when  the  tumor  is  nenr  enough  to  be  reached 
through  an  opening  here.  AU  adhesions  should  be  divided  between 
double  catgut  ligatures.  The  splenic  vessels  should  be  tied  with  a  double 
ligatnre  of  strong  silk,  and  divided  between  the  knots. 

Pancreas. — ('ytitic  tumors  of  large  size  an^  oi'ca.sinnally  met  witli  in 
this  organ,  and  hiive  Iieen  successfully  removed  by  incisiim  in  the  median 
line,  the  operation  being  practically  the  same  as  in  ovariotomy. 


WOUXDS  OF  THE  ABDOMEW. 

Injuries  of  the  abdomen  are  divided  into  penetrating  and  non-pene' 
tralinrf,  and  both  of  these  varieties  are  agaia  divisible  into  those  wliich 
involve  the  viscera  and  those  in  which  the  organs  escape. 

Non-penHraihig  Wounds  of  the  Abd^mln-al  Walls. — ContvHons  may 
Involve  the  integument,  produce  extravasation  in  the  subcutaneous  tis- 
sues, rupture  of  the  muscles,  or  displacement  or  rupture  of  a  viscus  and 
death  without  any  external  evidence  of  injury. 

Simple  contu.ft'd  wounds  of  this  region  demand  no  especial  considera- 
tion. If  abscess  occurs,  the  same  rule  of  treatment  which  applies  to 
abscess  elsewhere  is  applicable  here.  Rupture  of  one  or  more  of  the 
mnscles  nmy  occur  as  the  result  of  a  blow  on  a  muscle  in  tension,  or 
by  muscular  action  alone.  The  rectus  abdominalis  is  most  fretjuently 
torn.  Hernia  is  apt  to  follow  this  injuiy.  Tlie  freatuwrtl  consists  in 
jierfect  rest  and  well-adjnsted  pressure  to  bold  the  viscera  within  the 
cavity  of  the  abdomen  until  cicratrizjilitm  can  take  place.  A  support- 
er shniild  l>e  worn  for  some  months  after  recovery,  or  permanenUy  If 
necessary. 
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Displacement  or  rupture  of  an  organ  (as  the  kidney*  apjeen,  ete.)  may 
be  raustsl  by  dire<;t  violence  or  by  a  severe  full.  The  diaf^nosiH  will,  in 
the  first  lesion,  de|>end  upon  the  ol>sence  of  the  oritcnn  friim  its  normal 
place,  and  the  reooimition  of  the  tnmor  in  the  new  position.  Lacerati«"'n 
is  followed  by  haemorrhage,  at  times  profuse,  which  is  evident  fnmi 
great  pallor  and  a  rapid  and  weak  pulse.  If  the  intestine  is  involved, 
the  escape  of  gas  or  faces  is  followed  usually  by  pnifouud  shock,  tym- 
panites, and  i>eritonitis.  Emphysematous  crackling  may  be  recognized 
on  palpation. 

Th*'  first  indiration  in  treatment  of  a  displareil  viscns  is  to  place  the 
patient  in  such  a  jwslure  that  gravity  will  aid  in  the  restoration  of  the 
organ  to  its  normal  position.  A  compress  and  bandage  may  be  u.^ful 
in  some  instances.  In  rupture  of  a  solid  organ,  pi-ofound  quiet  should 
be  maintained.  When  bicmorrhage  is  alarming,  deligation  oE  the  ex- 
tremities is  u<h'i8able.  Fluid  extract  of  ergot  hypodemiirally  may  be 
added.  If  the  symptoms  of  rupture  of  the  alimentary  canal  are  jires- 
enU  the  abdomen  should  be  opened  in  the  median  line,  the  rupture 
closed,  or  an  artiticial  anus  established,  and  the  peritoneal  cavity  care- 
fully washed  out. 

Non-penetrating  incised,  punctured,  or  sho(  wounds  of  this  region  do 
not  demand  especial  coosidemtiou.  The  former  should  be  closed,  while 
it  is  usually  safer  to  treat  the  punctured  and  shot  wounds  by  placing  a 
sublimate  rompress  over  the  ojxming, 

Peneiraling  Wottnds.  —Wounds  of  the  abdomen  which  penetrate 
without  wounding  any  internal  organ  should  be  closed  in  the  same  man- 
ner as  directed  for  the  closure  of  surgical  wounds  through  the  l)elly.  If 
an  interna]  organ  is  involved,  the  abdomen  should  be  opened,  the  charac* 
ter  of  tho  lcsi<m  ascert^ lined,  and  proper  surgical  treatment  instilated. 
Among  the  symptoms  which  aid  in  amving  at  a  diagnosis  are  the  follow- 
ing: If  the  injury  is  followed  by  the  vomiting  of  blotid,  it  is  fair  in  c<m- 
clnde  that  the  stomach  or  duodenum  is  involved  ;  if  blood  is  passed  by 
the  rectum,  that  the  wound  is  farther  ahmg  the  bowel ;  or.  if  ha*matnria 
exists,  that  the  kidney,  ureter,  or  bladder  is  injured.  If  the  odor  of 
intestinal  gas  or  ficcos  is  present,  the  inference  is  clear  chat  the  aliment- 
ary canal  is  opened.  Bile,  gastric  juice,  or  recently  ingested  matter  seen 
in  the  wound  or  recognized  by  the  sense  of  smell,  indicates  the  clmraotor 
of  tho  injury  and  the  location  of  the  perforatiim.  The  cnickling  sound 
peculiar  to  emphysema,  elicited  by  palpation,  indicates  the  presence  of 
intestinal  gas  in  the  loose  tissu(?:i,  I)eneath  the  peritomeum  (DennLs). 
Tympanitic  resonance  over  the  liver,  which  has  appeared  suddenly  and 
which  is  xMsrsistent,  is  a  diagnostic  sign  of  perforation  of  considei-able 
value.  Shock  Is  usuall}'  severe,  although  in  some  cases  it  may  be  slight 
ami  of  short  duration. 

In  shot-wounds  the  location  oF  the  wound  of  entrance  (and  exit,  if  it 
exists),  together  with  the  known  direction  of  the  missile  and  the  force 
with  which  it  was  jiroiwlled,  will  be  of  aid  in  detenniuing  the  cluiracter 
of  the  lesion  within.  A  bullet  passing  directly  or  obliquely  into  the 
abdomen,  at  or  below  the  level  of  tho  umbilicus  (Fig.  530),  can  scarcely 
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misa  the  intestinal  tube,  and  nill  be  more  apt  to  make  a  naniber  of  holes 
than  a  single  wound.  Above  this  puint  tliu  chamr^^a  uf  escape  are  more: 
favonihlo,  yet  so  fortunate  n  result  is  exeeplionul.  The  direction  and 
deptli  of  a  stab- wound  may  also  l>e  determined  by  the  appearance  of  the 
wound  and  an  examination  of  the  instrument  with  which  it  waa  inflicted. 
The  persistence  of  pain  in  a  given  point  within  the  abdomen  is  a  recog- 
nizttil  symptom  of  a  jwuetratiug  wound. 

Many  of  the  fnrM^oing  symptoms  may  not  be  present  within  the  firet 
few  hours  after  the  receipt  of  a  wound  which  lias  iienelrated  the  aliment- 
ary cimal,  and,  beyond  the  exteraal  wound  and  a  varying  degree  of  shock 
there  may  bo  no  symptom  of  perforation.  Temporary  contraction  of  the 
muscnlar  fibers  of  the  stomach  or  intestine,  or  prolapse  of  the  mucous 
membrane  into  the  wound,  may  prevent,  lor  a  time,  the  escape  of  gas  or 
ingested  matter,  and  the  appearance  of  the  nujre  pronounced  symptoms 
of  iKH-foniLing  wounds  of  Ihe  alimentary  cjinal. 

The  distention  of  the  alimentary  canal  by  hydrogen  gns  forced  into 
the  rectum,  as  advised  by  Senn,  in  order  to  determine,  by  the  e8cat)e  of  the 
gaa  into  the  peritoneal  cavity  and  out  by  the  superficial  wound,  tlie  pres- 
ence of  a  i>enptmting  wound  of  the  intestine,  is,  in  my  opinion,  not  advls- 
able.  In  wounds  of  small  aperture,  as  is  well  known,  escape  of  inte»- 
tinal  gns  or  other  contents  may  not  occur.  These  would  be  o{)€necl  by 
the  induction  of  gns,  and  extravasation  ensue.  When  doubt  exists, 
abdominal  section  and  ilirect  explonttiou  arc  i)refenibh'. 

Treatment. — When  there  is  a  wound  in  the  wall  of  the  aMoraea,  the 
immediate  indirntion  is  to  determine  whether  it  opens  into  the  cavity. 
In  ordf  r  t<>  do  this,  the  disinfected  tinger,  or  the  light  and  porc-elain-tippe<i 
Nelaton  probe,  should  be  introduc«d,  and,  if  necessary,  the  opeiujij; 
should  l>e  enlarged.  Cocaine  anjesthesla  may  l»e  sufficient  for  this  pro- 
cedure. If  the  wound  is  confined  to  the  abdominal  wall,  it  should  b« 
treated  in  the  aseptic  method  advised  for  ordinary  wounds  of  the  soft 
tiaues.  If  it  extends  through  the  wall,  the  abdomen  shoidd  be  ojiened, 
and  the  condition  of  the  viscera  examined.  As  to  whether  the  incisiim 
should  be  an  enlargement  of  tlie  accidental  wound,  or  made  in  the  median 
line,  the  location  and  direction  of  the  wound  must  determine.  Tlie  sec- 
tion should  be,  preferably,  through  the  linen  alt>a.  If  the  lesion  is  n<it 
moi-e  than  six  inches  from  this  line,  and  if  the  direction  of  the  wound  is 
backward  or  teLding  toward  the  center,  the  median  incision  should  be 
chos(>n.  Under  other  conditions  the  section  may  be  through  the  wound 
of  entrance. 

In  this  procedure  the  details  of  the  antiseptic  method  should  l)e  car- 
ried out,  as  directed  in  oiwratlon  for  the  relief  of  intestinal  ol>struction. 
When  the  |writ<meal  cavity  is  opened,  if  it  contain  clotteil  blootl  which 
is  known  not  to  have  entered  from  the  wound  of  operation,  or  Ingested 
matter,  or  if  gas  escape  through  the  opening,  the  ]}enelrating  character 
of  the  wound  is  evident.  If  none  of  these  signs  are  present,  the  disin- 
fected hand  should  Ih;  intnyluced  and  the  internal  surface  of  the  wall 
examined  at  the  suppospd  point  of  entnince.  In  cxiimining  the  iult^stinaJ 
canal,  it  Is  advisable  to  begin  with  the  looi>s  of  small  intestine  which  pre- 
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sent  at  tho  inrisidn.  These  should  bn  nirpfiilly  flniwn  out  thmiigb  the 
openinj^,  nnd,  ns  fast  ns  inspecte*!,  surrounded  with  towel?  moistened  in 
warm  Thiersch  8*3101100.  and  supported  in  the  hands  of  an  assistant,  who 
will  not  allow  them  to  drag  heavily  upon  th«  expownl  lucsi-ntery.  If  an 
0})ening  be  found  in  the  gat,  it  may  he  at  onco  closed,  (»r  notiMl  and 
passed  over  until  the  enttro  canal  and.  cavity  have  been  examined.    If  a 

cutliuy  or  punctuniij;  sharp  instniiiifnt  hiia 
intlirieii  tlie  wound,  its  edi^es  will  he  found 
sufficiently  smooth  to  be  sutured  at  once. 


Fio.  U9.— Pirtol^ot  woand  of  (null  iDtettluo.    |Aft«r  BuIL) 


ITia.  M&— LmitwTt'a  iiiittira  fbr  vUm- 
Ing  WDURda  of  tlifl  lalMtinc*. 
(Xftcr  EwMrah.} 


and  should  be  brought  togielher  by  Lem- 
l>ert's  suture  (Fig.  548).  If  the  hole  has  l>een 
made  by  a  bullet,  and  has  rough  and  t4tni  Intrders,  as  in  Fi^.  ft**&.  its 
ed^Ct^  should  be  trimmed  smooth,  with  curved  scissors,  and  then  closed. 
When  imly  a  narnjw  strip  of  tissuu  B^'jtanites  two  o|x?nin^  (I'^i^-  ^'^0), 
they  should  be  converted  into  a  single  elliptical  wound,  and  sutured. 
The  proper  distance  of  the  stitnres  from  each  other  is  shown  in  Fip.  548. 
While  the  sutures  are  being  inserted,  the  intestine  should  be  laid  ujx^n 
towels  spread  over  the  abdomen,  near  the  incision.  The  escape  of  fecal 
matter  into  the  cavity  of  the  peritonaeum  should  be  prevented  by  tlat 
sponges  placed  around  tho  margins  of  the  wound.  If  the  wound  in  the 
wall  of  the  gut  is  so  extensive  that,  in  closing  it,  the  lumen  of  the  tnbo 
will  l»e  seriously  constricted,  the  injured  portion  should  be  exseeted. 
After  all  vvouniU  are  stitched  and  hnMUorrhagie  is  aiTeste<t,  tlie  cavity  of 
the  peritonajum  should  l>e  carefully  cleansed.  This  Is  effected  by  sponges, 
attached  to  holders,  carried  into  all  parts  of  the  cavity.  Wlien  fecal 
extravasation  has  occurred,  it  will  be  advisable  to  flood  the  entire  cavity 
with  warm  Thier»<'b's  solution,  remove  it  with  s|Kmges,  and  rejieat  the 
irrigulitm  until  the  liquid  comes  away  fn?e  fnini  odor  or  c()lnr.  A  dnun- 
age-tube  sh<mld  be  employed  in  this  worst  class  of  oases.  The  Sims  tube 
is  to  be  preferred,  and  the  end  of  this  should  l)e  carried  down  to  the  most 
de|iendent  portion  of  the  caviiy  (usually  in  the  i)elvis.  iu  ihe  vui-dtsac). 
The  method  of  employing  this  excellent  instrument  is  described  in  the 
article  on  ovarian  tumors. 

The  intestines  should  now  be  returned  and  the  wonnd  closed.  Irriga- 
tion through  the  draiuage-tube  may  be  made  when  indicated  by  the  tem- 
])erature,  tympanites,  etc. 
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No  especial  treatment  can  be  laid  down  for  wonnds  of  the  solid  yia* 
cera  or  of  the  great  vessels.  Tbe  arrest  of  baemorrhagef  the  removal  of 
extravasated  blood,  and  the  establishment  of  drainage  when  needed,  are 
the  indications. 

The  ailment  in  favor  of  operative  interference  in  penetrating  or 
sapposed  penetrating  woonds  of  the  abdomen  may  be  briefly  stated,  as 
follows ; 

1.  The  enlargement  of  a  wound  soffioiently  to  demonstrate  its  opening 
(or  not  opening)  into  the  cavity  of  the  peritonieum  is  a  simple  prooedor^ 
practically  without  danger. 

3.  Abdominal  section  is  not  a  difficult,  nor,  when  aklllfally  and  prop- 
erly performed,  a  dangerous  operation. 

8.  A  penetrating  wound  of  the  abdomen,  left  without  sorgioal  inter- 
ference, is  attended  always  with  great  danger. 

4.  If  any  vessels  of  az&  are  divided,  haemorrhage  is  an  immediate 
danger,  and  peritonitiB  a  serious  and  probably  &tal  complication. 

5.  If  the  ^imentary  canal  is  opened,  death  is  almost  inevitable.  The 
few  recorded  cases  of  recovery  form  sach  an  -infinitesimal  proportion  of 
the  whole,  that  they  should  carry  no  weight  against  interference. 


CHAPTER  XVni. 

PELVIC  ORGANS. 
RKCTUM  AXD   A.VUS — OBNITO-tlBtXART  OaOAXS. 

^(teases  of  the  JiecUtm  and  Anus—Congeniinl  Defects.— Xtr^^t  of 
development  in  the  rectal  and  anal  portions  of  the  alimentary  ranul, 
thongh  not  so  frequent  as  at  the  upper  or  buccal  extremity,  is  unfi»rtn- 
nalely  common  enough  to  justify  a  consideration  of  the  different  kinds 
of  (ioformity  which  may  hoiu  be  met  with,  and  the  mode  of  treating 
them. 

Afisen-ce  of  the  anus  is  one  of  the  riiost  frequent  congenital  liwioiw  of 
the  alimentary  outlet.    The  rectum  may  be  partially  developed,  ami  ter 
minato  within  the  i>elvis  in  a  blind  iwurh  at  a  jtoint  more  or  less  re- 
moved from  the  normal  o[ieninf^  (,Fig.  550) ;  there  may  be  a  partial  de- 
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FU.  HO.— Atmin  of  tbo  nitu. 
(AAer  £wureb.j 


Fie.  Ul.— AlRllil  ortlie  nMiim,  willi  »  raiU- 


velopment  of  tlie  anus  (Fi#;.  551) ;  or  the  recttim  may  be  entirely  absent 
(Fig.  552) ;  or  it  may  h«»  prewnt  in  thi*  ]M*Uis,  ni»enin;;  iil>nomi:ilIy  into 
the  bhulder,  vagina,  uterus,  or  urethra  (I'*igs.  553  and  554).  In  tho  sim- 
pler forms  of  atresia  ani  only  a  thin  membrane  is  stretched  across  the 
otherwise  normal  opening.    The  more  complicated  varieties  are  those 
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in  which  a  greater  distance  intervenes  between  the  end  of  the  defectire      ii 

intestine  and  the  periuffium.  ^| 

Diafjjwftis. — Absence  tif  the  anus  is  easily  establishwl  by  insportion.  ^^ 

The  more  iniixtrtjint  and  difilcult  point  is  to  determine  the  distiintv  from       ii 


\ 
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Tia.  SftS. — AtrwU  Af  th*  onua  nnd  rectmn. 
(Aftor  Eonarob.} 


Fio.  HI— AtoMft  rf  the  mtii  bdiI  \owvr  pntttm 
uf  tha  IMHIB ;  tbi*  u|>pcr  \ptax  Ofwiiin^  mio  the 
urethrs.    (Aft«i  EMunnfa.) 
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the  perinfpum  to  the  end  of  the  pouch. 
When  the  intervening  tissue  is  thin, 
theaccunmlution  of  matter  within  the 
tubi-  may  cause  a  protriision  in  the 
pcrinwuni  which  is  exag^rated  when 
the  infant  cries.  If  the  finger  be 
pressed  into  the  perinieam,  an  im- 
pulse somewhat  comparable  to  that 
felt  in  the  expulsive  efforts  of  a  pa- 
tient with  hernia  may  I>e  appreciated. 

Exploration  by  the  ragina,  when 
the  oapiicity  of  thin  lube  will  permit, 
will  ai<l  in  diagnosis. 

When  the  intestine  opens  into  an- 
other holh>w  organ,  or  thmngh  the 
integument  in  an  abnormal  position, 
the  only  diaguustic  sign  is  the  pres- 
em'e  of  focal   matter  in  the  nnluriil 

discharge  from  the  organ  or  at  the  abnormal  opening.  In  atresia  reed 
in  female  chiidr-en,  the  bowel  mpensmost  frequently  into  the  uterus  or 
vagina,  nnd  in  males  into  the  blaihler.  Al  times  the  romnumication  is  ^^ 
established  between  the  bowel  and  the  urcthm,  or  a  false  opening  may  fl 
occnr  at  any  point  in  the  perinfenm,  and,  in  rarer  cases,  in  some  remote  " 
portion  of  the  body. 


Fu).  DM-^Tlix  Htnoj   thu  u|ip«r  imnioQ  of  i 
rvctom  oMDing  into  %hm   blMtlut.      {i  ' 
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TVeaiment.—The  indications  are  to  establish  an  openins  as  near  the 
natitml  position  ol  t  hv  anus  us  possible.  If  I  In;  blind  inmch  can  be  ruacliyd 
by  the  exploring  aspirator,  the  needle  should  l»e  left  in  place  as  a  guide. 
The  npemlive  procedure  is  Uj  dissect  gradually  towaitl  the  supposed 
Im-iiliou  of  tlie  LMid  of  the  ji;ut,  keeping  an  oik-u  and  clejir  wound  by  uHiug 
retractors  and  arresting  all  hn'morrhage.  The  incision  thn>ngh  the  in- 
tegument should  be  in  the  mwlian  line,  with  its  center  jnst  in  ftv)nt  of 
the  tip  of  the  sacrnm  and  coccyx,  for.  if  the  sphincter  ani  is  preflent, 
even  in  an  imperfect  eonditfoii,  It  is  important  to  preserve  it  to  aid  in 
the  voluntary  otintml  of  the  bowel  when  the  openition  is  roniplere<J. 
When  then.!  exists  only  a  thin  septum,  this  niuwrle  is  usually  wt^U  de- 
veloped, and  the  operation  is  a  simple  incision  and  divnlsion  of  the  mem- 
brane. In  more  formidable  o^ieraiions,  the  location  of  the  uretbra  and 
bladder,  and  in  fi'^males  the  vagina  and  titerus,  must  be  kept  well  in 
mind,  for  in  infants  the  pelvic  diameters  are  verysnmll.  varying  from 
one  to  one  and  a  half  inch.  It  is  a  safe  rule  to  proceed  cauliously 
along  the  sacral  curve.  Moreover,  U  is  mser  to  diH])ense  with  an  auffis- 
thetic.  since  the  expulsive  efforts  in  crying  may  aid  in  finding  the  end 
of  the  guf^ 

When  it  is  reached,  if  it  is  possible,  the  end  should  be  loosened, 
drawn  down,  and  sutured  to  the  integument  at  the  edges  of  the  incision. 
If  this  is  not  done,  the  openiug  usually  contracts,  necessitating  repeated 
dilatation  by  the  use  of  the  linger,  tents,  or  a  divul.sor.  In  some  in- 
stances it  has  been  found  necessary  to  remove  the  coccyx  in  order  to 
effect  the  union  of  the  bowel  with  the  skin. 

When,  after  priweeding  as  far  as  the  immediate  safety  of  the  Infant 
will  justify,  the  bowel  can  not  be  discovered,  the  pixipi-iety  of  colostomy 
or  enterrwtomy  may  bo  entertained.  If  dett^nnined  uptm,  right  lumbar 
colostomy  Is  indicated,  on  account  of  the  probaViility  of  absence  or  mal- 
position of  the  descending  colon.  When  the  intestine  ends  directly  in 
the  uterus  or  vagina,  and  there  is  no  ponching  behind  these  organs  to- 
ward the  perinienm,  it  is  best  not  to  interfere.  If,  however,  the  bladder 
or  urethra  is  involved,  an  ox>eniag  should  be  made  or  colustumy  per- 
formed. 

In  exceptional  cases  the  anus  is  present  in  a  ctmdition  of  morc>  or  leas 
perfwrt  development,  while  at  the  aame  lime  the  niotum  do<'S  not  com- 
munitmte  with  it,  but  terminates  in  a  blind  pouch  at  n  varvnng  distance 
fwim  the  perinflcum. 

The  effort  should  be  made  to  establish  a  communication  between  the 
two  pocket.^  !)y  dissection  through  the  tissues  which  intervene. 

When  the  opening  from  the  rectum  is  abnormally  small  (a  congenital 
stricture),  dilatation,  incision,  or  divnlsion  should  be  performed. 

The  unfavorable  prognosis  in  all  these  cases  should  not  be  coniMsaled. 
InHammation,  viftceral  complications,  dilatation  of  the  bowel  above  with 
retained  ingesta,  insufficient  a.s^imilation,  iwiin,  etc.,  render  a  favorable 
issue  exceedingly  Improbable. 

Pruritus  Ani. — Persistent  itching  about  the  anus  may  lie  caused  by 
a  variety  of  skin-diseases,  as  eczema,  herpes,  pityriasis,  and  erythema, 
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or  by  Irritation  of  the  end-oi^pins  of  the  sensory  nerves  from  over-di»- 
t«nti»n  in  the  act  of  defecation.  It  la  also  a  symptom  of  hajuiorrhoids, 
fissure  of  the  annn,  nr  miiy  be  cine  to  thR  itresence  of  the  thread-worm 
(ascaTts  rermieulaTis).  The  chaiacter  of  tlte  itchinp  is  lnii-nin>r,  pain- 
ful, and  aggravating,  and  the  desire  to  scratch  is  almost  irresistible.  The 
siiccestsfiil  nianaa:ement  of  pmrittis  ani  will  depend  npon  the  recognition 
of  the  dLtfUiW  of  which  U  is  a  »yrui)tom. 

Eczema  nf  the  x^erina^am  and  anus  is  more  apt  to  occur  in  u  warm 
(emp4'rature,  wliere  perspiration  is  excessive,  and  in  cor]>tilent  ipdirid- 
uals  where  considerable  friction  occurs  between  i\ie;  folds  of  integument 
of  this  region.  The  skin  becomes  inHltnite<l  and  thickened.  Assures  ore 
formed,  and  the  rancons  membrane  at  the  anal  opening  may  become  in- 
volved. 

Treatment — ^The  part  affected  should  be  kept  clean  and  friction  pre- 
vented as  nmcb  as  possible.  In  the  acute  eczema  of  the  anat  region  a 
warm  bath,  without  soap,  should  lie  taken  two  or  thn^e  times  a  day,  the 
parts  thoroughly  dried,  and  sprinkled  with  powdered  starch  or  lycopo- 
dium.  If  excoriations  exist,  lead-and-opiam  wash  shonld  be  tried.  In 
chronic  eczema  of  the  anus,  in  order  to  effwt  a  care,  it  Is  often  neressary 
to  remove  the  accumnlalion  of  scales  by  the  h>cal  nse  of  green  sonp  for 
a  day  or  two,  and  then  smearing  the  surface  with  diachylon-salve. 

Herpes  may  be  recognized  by  the  character  of  the  eruption,  wliich  is 
vesicular,  the  vesicles  being  grouped  in  bunches  around  the  anus.  Those 
which  rupture  and  are  subjected  to  irritation  present  Uat  and  slightly 
nlcenitiug  excoriations.  The  treatment  consists  in  thorctughly  washing 
the  surface  invoUtxl  with  a  warm  solution  of  l>oraeic  acid,  gis,  xv-Jj 
of  water,  by  means  of  pellets  of  absorbent  cotton  moistened  in  the  solu- 
tion. This  should  be  followed  by  applying  an  astringent  ointment,  com- 
posed as  fullows:  plumbi  acetatis,  grs.  Uj ;  acid,  tannic,  gr.  j  ;  morpliia: 
Bulph..  grs.  iij;  odipis,  Jj. 

Eri/thema  is  a  mild  form  of  Inflammation  of  the  integument,  occur- 
ring here  as  a  result  of  fi-ictiun  between  the  folds  of  skin  of  tin-  two  sides 
and  the  irritation  from  perspiration  or  other  fluids.  The  wnrm  bnth,  fol- 
lowed by  sjmnkling  the  part  affected  with  starch  or  lycopodium,  will 
usually  effect  a  cure. 

Pityriasis  versicolor  occasionally  exists  in  the  ischio-rectal  region. 
This  disease  can  be  rect^aized  by  the  brownish  slate-color  of  the  jwrts 
involved.  The  cause  is  a  vegetable  painsite,  the  spores  and  mycelia  of 
which  may  be  easily  recognized  by  the  microscope.  It  yields  rejidily  to 
pure  sulphurous  acid,  which  may  be  applied  by  meauR  of  a  camel's-hnir 
pencil.  Corrosive  sublimate  (gr.  j  to  water  %j)  may  Iw  applied  by  wrap- 
ping the  parts  with  absorbent  cotton  dipped  in  this  solulion. 

When  pruritus  occurs  with  ha>morrhoid8  or  fissure,  the  ti-eatment 
must  be  directed  to  tht-sii  iilfei-tion-s.  If  it  is  caused  by  over-distention 
or  irriiiitttm  of  the  rf>ctum  and  anus,  the  use  of  enemata  and  liixatives 
will  arrest  the  disease.  The  Irical  application  of  a  4-per-cent  solniion  of 
cocaine  hydmchlorate  will  dull  the  sensibility  of  the  jiart  and  tempo- 
rarily stop  the  pain  and  itching. 
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Ascarid^s,  or  "thread-worms,"  are  not  an  unconimon  cause  of  pru- 
ritus ani.  Thpy  vary  iu  leu^lb  from  a  quarter  to  half  au  inch,  are  some- 
what lighter  in  color  than  the  mucoiia  mt»mhrHnp,  hthI  aro  not  readily 
seen  unless  this  m^'mhnine  is  es*erted  and  cai-efully  examined.  Sant'i- 
nin  in  full  doses  should  be  administewd  for  two  or  three  days,  followed 
by  a  free  purgation.  When  this  is  accomplished  the  bowel  should  be 
distended  with  au  enema  of  lime-water,  retaineil  for  Mleen  minutes,  if 
possible,  and  reptnited.  As  8iK>a  as  the  htst  injection  is  evacuated,  a 
pint  of  water,  in  which  grs.  xx  of  carbolic  acid  are  thoroa^bly  dissolved, 
should  l)e  thrown  into  the  rectum  and  retained  for  alKtut  five  minutes. 
The  injection  of  lime-water  and  carlxdio  acid  in  solution  should  be  re- 
peated for  several  days  to  insure  o  thorough  destruction  of  these  annoy- 
ing pai-asites. 

Enemala  of  the  infasion  of  quassia  arq  also  highly  recommended  in 
the  extemiiuation  of  tbe  ascaris  vermiculuris. 

F&reign  Bodies. — Forei<ni  bodies  in  the  rectum  are  nminlly  intro- 
duced through  the  anus,  and  not  infrequently  lodge  here,  having  passed 
through  the  ulimeulary  canal.  Their  presence  may  be  recognized  by 
digital  exploration,  or,  when  of  umaU  size,  the  speculum  may  be  em- 
ployed. 

Digital  exploration  of  the  rectnm  may  be  performed  with  Ihe  mini- 
mum of  discomfort  by  curving  the  thoroughly  lubricated  linger  to  con- 
form to  the  shape  of  the  lower  portion  uf  the  bowel.    The  dii-ecti<in  from 

the  anus  is  uiiwiinl  and  for- 
ward for  the  iirst  inch  and  a 
hnlf,  and  then  upward  and 
slightly  backward. 

If  a8i>ecalum  is  employed, 
tlmt  of  Sinis(Fig.  555)  should 
be  preferred. 

A  small  body  may  be 
readily  removed  by  seizing 
it  with  a  long  forceps  after 
dilatation  with  this  instra- 
ment.  A  large  anbstance  may  require  anesthesia,  with  forcible  divul- 
siou  of  the  sphincter,  or  a  iHisterior  linear  rectotomy  before  it  can  be 
removed.  AVhen  the  object  is  made  of  glass  ur  any  fragile  substance, 
great  care  should  l>e  taken  t<)  prevent  ita  breaking. 

Fistula  in  Ano. — A  fistuU  of  the  anus  or  rectnm  may  be  complete  or 
incompleU.  The  last,  variety  is  further  divided  into  the  incomplete  ex- 
ternal  and  the  incomplete  iniernal  fistula. 

In  the  complete  form  the  track  of  the  fistula,  more  or  less  sinu- 
otis,  leads  from  the  wall  of  ihe  recnim  or  the  anal  margin  out  through 
the  integument  of  the  perineal,  ischio-rectal,  or  gluteal  regions  (Fig, 
55R).  In  (he  incomplete  external  variety,  the  tnick  opens  through  the 
skin,  but  does  not  communicate  with  the  rectum  (Fig.  557);  while  in 
the  incomplete  internal  fistula  the  track  opens  into  the  bowel  only 
(Fig.  658). 
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Tlie  chief  causes  of  peri-rectal  absoeas  are  the  irritation  which  follows 
the  l(Klgnient  of  ftK:ui  mutter  and  undiguBUad  Bubstances  in  the  rectum; 
the  ovf r-distention  of  this  or;;fnn  ns  n  i-csult  of  rfmstip:ition  ;  tin*  jireaenw 
of  hferaorrhoidal  tumors;  the  introduction  of  hard  lio<liP8,  as  the  nozzle 
of  a  syringe,  etc..  throngh  the  anus ;  and,  la3rl]r,  direct  injury  by  a  blow 
from  without.  Abacess  In  this  i-egionoccura  by  preference  in  the  weak 
and  debilitiited,  in  tIio»e  sutferiug  from  the  tubercular  diuthe.si.s,  and 
is  rarely  met  with  before  the  twenty-fiflU  year  of  life. 


In  PMo. 


I'm.  A.'ift.  —  IticnrnplolA 
intoruAl  tktula. 


Suppuration  begins  as  a  role  in  the  looee  areolar  tissue  around  the 
rectum.  Although  tbe  inflammation  may  originate  in  the  muoons  mem- 
brane and  wall  of  the  bowel,  jierforation  of  the  wall  is  nire  until  the 
proresH  of  suppuration  is  well  established  in  the  connective  tissues  of 
the  i8chii>rectal  fossa.  As  the  pus  nccnmiilates  the  tissues  break  down, 
and  the  aLtscess  opens  into  the  bowel  or  through  the  integument.  A 
complete  fistula  may  be  develoi)ed  fmm  either  of  the  incomplete  varieties 
by  j>artiul  occlusion  of  the  original  oi>ening,  thus  causing  (he  pus  to  seek 
an  outJel  elsewhere. 

Abscess  of  this  region  may  be  superficial  or  deep.  AVhen  supeHicial, 
it  is  apt  to  ojieu  through  the  mucous  membrane,  Just  above  the  Junction 
of  the  skin  and  mucous  memlmine.  Wlien  the  deep  variety  opens  into 
the  rectum,  it  is  usunlly  at  a  point  from  three  fourths  of  an  inch  to  t^vo 
inches  from  the  margin  of  the  anus.  A  single  abscess  may  luive  one  or 
more  openings  into  the  rectnm  or  throngh  the  skin. 

The  diagnosis  of  fistula  in  ano  is  not  difficult.  It  depends  iiiwrn  the 
historj-  of  an  abacess  folIuwiHl  by  a  constant  or  frt^qtiently  recurring  ilis- 
charge  of  pus,  the  pain  being  severe  until  the  abscess  is  evacunted,  and 
recurring  in  a  varying  degree  with  the  temporary  closure  of  the  out- 
let. An  arE>a  of  induration  usually  exists,  ami  the  opening  may  1m^  dis- 
covered  either  through  the  skin  or  within  the  anus.  If  an  external 
opening  exists  through  which  gas  or  fecal  matter  escapes,  a  complete 
fistula  is  demonstrated.  When  an  external  opening  is  formed,  unless 
the  ab.sce88  is  very  recent,  there  is  almost  always  an  internal  opening, 
althtiugh  it  may  not  l)e  found.  The  diagnosis  may  l)e  further  made  cli-jir 
by  expltira.tion  with  a  probe,  an  operation  which  is  rendered  practically 
painless  by  the  injection  of  a  4-i>er-cent  solution  of  cocaine  hydrttchlo- 
rate  into  the  abscess  cavity.  If  a  single  injection  does  not  sufiiciently 
dull  the  sensibility,  it  shimld  be  repeated. 

No  matter  where  the  external  opening  Is  situated,  the  track  will,  in 
the  great  majority  of  instances,  run  just  beneath  the  akin  toward  the 
anns.    The  probe  should  be  allowed  almost  to  find  its  own  way,  and. 


FISTULA  OF  THE  ANUS  AND  RECTUM. 


597 


when  well  in,  tbt^  jwint  at  which  it  impinges  npon  or  opens  into  the 
bowel  ran  lie  detfMTiiinwl  by  tho  tiujjer  in  tlm  rectum. 

The  treatment  sliouUl  be  by  free  inci«iun.  In  mild  cases  local  ana>s- 
tliesta,  obtained  by  cocjiine,  is  siifRcient.  One  or  two  hypuderniic  syringea 
full  of  a  4-iH;r-<'eni  solution  sliouUl  lii-Mt  Im*  thrown  into  the  inivily  of  tli« 
sinus,  and  the  direction  of  the  opening  into  the  bowel  determined  by  the 
probe  or  jc:rooved  director.  The  cocaine  should  then  l>e  injecie*!  into 
the  tissues  by  repeated  intro<lurtion3  of  the  needle  in  the  line  of  the 
})rox>ot<ed  incision  into  the  bowel.  Thirty  minims  of  this  solntion  are 
usually  mitficient  in  tliis  lujst  pn)redun',  but  ua  many  as  Kixty  may 
be  injected  if  necessary.  Of  the  quantity  tlirown  inlo  the  Jil»scess  only 
a  small  proportion  is  absorbed,  while  of  that  injected  into  the  cissiiea 
the  larger  part  escaj^s  with  tlie  blood  which  follows  the  incision. 
When  the  sinna  is  long  and  the  cuviry  of  the  ab-sces-s  extends  more  than 
one  inch  above  the  anus,  the  operation  should  be  performed  under  ether 
narcosis. 

Operation.— X  laxative  should  he  administere<l  the  day  before  the 
operation,  and  an  enema  given  two  honrs  Itefore  the  anawtlietio.  Tlie 
perineum  and  region  of  the  anus  sliould  be  cleanly  shaved.  The  patient 
Hhuidd  be  placed  npon  the  back,  with  the  sacrum  resting  on  the  edge 
of  the  table,  the  legs  flexed  on  the  thighs,  and  the  tliighs  on  the  abdo- 
men, and  separated  ;  or  upon  the  side  in  the  Sims  position.  The  prolie 
should  be  carried  into  the  flstula,  the  lubricated  index-finger  of  the 
left  hand  into  the  rectum,  anil  the  point  noted  at  which  Iho  inslninienC 
strikes  the  rectum.  The  probe  is  now  withdrawn,  and  the  grooved  di- 
i-ector  iutrotliiced  in  the  same  tnick.  If  the  opening  inlo  the  bowel  can 
nt)t  t>e  found,  the  opemtor  should  determine  by  the  lotich  the  thinnest 
point  on  the  intervening  wall,  and  at  this  location  bore  through  into  the 
rectum,  supporting  the  mucous  membrane  near  the  point  of  the  insti'u- 
ment  with  the  tinger  in  the  bowel.  As  soon  as  the  director  is  felt  in  the 
cavity  of  the  gut,  the  point  should  be  brought  ont  at  the  anus,  the  sharp- 
jKiinte*!  curved  bistoury  carried  along  the  groove,  and  the  listula  laid 
open  by  dividing  the  intervening  bridge  of  tissue.  If  a  second  sinus 
exists,  it  should  be  incised  in  the  same  way.  The  bleeding  ia  usually 
insignificant,  and  may  Iw  arrested  by  pressure,  or  the  ligature.  Tlie 
finger  shoidd  now  be  carried  into  the  wound,  and,  if  it  is  disc<)vered  that 
the  abscess  extends  higher  along  the  wall  of  the  rectnm  than  the  point 
at  which  the  director  was  carried  through,  the  intervening  wall  should 
be  divided  with  the  blunt  scissors.  It  is  important  that  the  incision  in 
the  gut  shouhl  extend  to  the  depth  of  the  abscess  when  this  point  is 
less  than  three  inches  from  the  anns.  A  careful  search  for  any  pockets 
or  sinuses  should  he  made,  iind  these,  if  found,  slmuld  Ih-  laid  fieely 
ojjeu.  The  fistulous  tnick  should  now  be  .■wniixMl  out  with  the  shaiT) 
spoon,  and  the  entire  wonnd  packed  with  sublimate  gauze  held  in  place 
by  a  compress  and  T-bandage.  This  dressing  should  he  alUiwed  to  re- 
main in  place  for  two  or  tlu-ee  dnys.  when,  with  th^  tii-st  evacuation  of  the 
bowels,  it  is  carried  away.  After  Ihi.^  the  wound  ia  not  repacked,  bat, 
for  purposes  of  cleanlines.s,  it  may  be  vs-ushed  out  by  allowing  the  patient 
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to  sit  in  a  basin  of  warm  water  once  or  twice  a  day,  or  by  irrigatiun,  and 
an  oatside  dressing  applied. 

The  wound  rapidly  lieuls  by  granulation,  and,  in  tlie  vast  majority 
of  cases,  a  cure  is  elFectod  by  a  single  operatitm.  TetniMjrary  inconti- 
nence of  faeces  results  In  all  cases  where  both  sphincters  are  dirided,  but 
a  (H-rinanent  Idhs  of  function  is  exceptional.  It  is  more  apt  to  occur  in 
females,  and  for  tliis  rtmson  a  more  guarded  iin)gnoais  should  Ik*  made 
in  this  class  of  patients.  In  the  rare  instances  in  which  an  internal  in- 
complete tistula  is  present,  the  csivity  of  the  abscess  should  be  opened 
by  incision  throiij^h  the  skin,  and  the  operation  completed  as  just  ^iven. 

A  division  of  the  external  sphincter  is  not  necessiiry  in  the  mildest 
rlnssof  CJises,  in  which  the  abscess  is  reiH'ntand  sniall,  and  in  which  the 
sinns  runs  just  beneath  the  skin  and  opens  at  the  margin  of  the  anus. 
llnder  all  other  conditions  it  should  be  partially  op  completely  dividir<I. 

The  immedhite  closurts  of  the  fistulous  track  is  an  ojMjration  which 
has  been  recently  performed  in  a  numl)er  of  instances.  After  the  fistula 
is  incised,  the  wall  of  the  abscess  is  dissected  out  and  the  two  iterfectly 
healthy  surfaces  are  brought  together  with  sutures. 

An  older  meUiml  consists  in  the  intmduction  of  an  elastic  ligature 
through  the  extennil  opening  into  the  bowel  and  out  through  the  anus, 
where  the  ends  are  tied  together.  The  loop  is  allowed  to  cnt  through 
slowly,  and  it  may  l>e  necessary  to  tighten  it  from  tinu'  to  time. 

Prop/tT/lfi.r!.s.^Vnttn  the  first  appearance  of  inilammation  in  the 
ischio  rectal  or  perineal  region,  the  integument  immediately  over  the 
most  superficial  point  of  the  induration  should  be  ineised.  and  a  free 
puncture  made  into  the  inflamed  tissues.  This  should  be  follower!  by 
the  application  of  poultices  and  complete  rest  in  the  recumbent  post- 
ure. Too  great  distention  of  the  rectum  sliotdd  b«  prevented  by  The 
administration  of  laxatives,  and  an  enema  of  warm  water  should  l>e 
given  just  before  the  bowel  is  emptied.  By  this  method  the  tension  is 
relieved  and  an  outlet  given  to  the  products  of  inflammation  before  the 
process  extends  into  the  deeper  tissues.  A  cni-e  without  further  opem- 
tion  will  be  etfecteii  in  a  fair  pn»i)orlion  of  cases. 

After  an  abscess  is  once  formed,  whether  the  fistula  ojiens  into  the 
rectum  or  thirmgh  the  integument^  or  has  both  outlets,  the  case  demands 
n])erativ«  interference.  The  jiroportion  of  cures  by  the  use  of  injcntinns 
into  the  fiatuhv,  or  the  application  of  stimulating  remedies,  is  so  rery 
small  and  such  valuable  time  is  lost,  that  theu*  emplo>Tiient  is  nnjasti- 
liable.  Of  the  radical  operations,  preference  should  always  be  given  to 
that  of  free  incision.  The  elastic  ligature  should  only  be  tried  on  fia- 
licuts  who  are  unwilling  to  remain  in  betl,  or  to  l>e  operated  iii>on  with 
the  knife,  to  wlumi  the  merits  of  th(*  two  opt-nilions  have  bi'en  exphiined, 
and  who  relieve  the  surgeon  of  the  probabilities  of  failure.  It  is  also 
applicable  to  those  cases  in  which  the  fistula  enters  the  rectum  so  high 
up  that  incision  is  impracticable.  A  guarded  pntgnosis  should  be  made 
in  this  class  of  patients. 

Operation  by  immediate  closure  should  not  l»e  preferred  to  (he  oi)en 
method,  fur  the  reasons  that  the  old  o^ieratiun  cures  almost  all  cases, 
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and  is  easy  of  exwution.  The  new  inothod  ia  more  difRciilt,  and  is  nnly 
apjtliciihlu  to  tlm  milder  nuses.  Tbt^  fiiilnro  to  rinse  oven  a  Rmall  [uu-t  uf 
the  wound  in  the  rectal  wall  would  insure  failure,  ivhile  a  like  result 
would  be  apt  to  follow  if  the  entire  wounded  surfaces  were  not  in  i>erfe<5t 
coaptation.  This  operation  would  be  applicable  in  those  cases  where,  as 
a  result  uf  incision,  there  was  serious  im]]airment  in  the  function  uf  the 
spkinctfr  ani. 

Opemtive  interference  is  conti'aindicated  in  multiple  fistulte  in  the 
aged,  or  in  pntientJi  in  a  weak  and  debilitated  condition.  When  the 
tnliercnlnr  diathesis  is  well  marked,  an  of»eration  should  not  be  done 
nnless  great  discomfort  is  caused  by  the  fistula,  and,  when  performed, 
the  prognosis  should  ^>e  guarded. 

>'/>««/■«'. —Fissure  of  the  anus  is  most  frequently  met  with  on  the 
post<>rior  portion  of  the  outlet.  It  niay,  however,  exist  at  any  jwirt  of 
the  anal  cirrumforenno,  or  in  the  rectum  alxive  the  sphincter.  The  tear 
is  usually  through  the  mucous  membrane,  although  the  muscular  fibers 
may  be  more  or  less  involved.  Tlie  chief  cause  is  over-distention  of  the 
anus  in  the  evacuation  of  hardened  fa^^s,  together  with  the  pivsence  of 
sharp  substances  in  the  matter  discharged.  In  like  manner,  foreign 
bodies  introduced  into  the  rectum  may  produce  it.  Fissure  may  result 
from  the  iufiammation  and  ulceration  of  a  hfemoirhoid,  or  from  any 
chronic  inflammatory  process  in  the  rectum. 

The  cliief  symptom  is  pain  of  an  acute  character,  exaggerated  by  an 
evaeuatirm  of  the  bowel,  and  c<intinuing  some  time  after  the  act  in  a 
violent  spasm  of  the  sphincter  mascle.  By  careful  and  gentle  dilata- 
tion of  the  anus,  it  may  be  seen  or  recognized  by  the  touch  as  a  line  of 
Induration  ninning  parallel  with  the  axis  of  the  bowel.  The  employment 
of  cocaine  will  render  the  exploration  more  thorough,  and  will  ]>ermit 
the  intnHluc-.Iion  of  the  s^pfMrulum. 

Trealmenf. — The  administration  of  laxatives,  and  the  employment  of 
enemala  of  warm  water  and  uUve-oil,  will  remove  the  chief  source  of 
irritation,  wlule  the  stimulating  effect  of  the  lunar-caustic  iM'ncil  a])plied 
in  the  lissure,  and  repeated  every  two  or  three  days,  will  usually  etfect  a 
core.  Cocaine  should  be  employed  to  deaden  the  sensibility  before  the 
silver  is  applied.  If  a  mope  radical  procedure  is  necessary,  it  will  con- 
sist in— 1,  a  partial  division  of  the  sphincter  in  the  line  of  the  fissure; 
or,  2,  temiKiniry  iKtraly.sis  of  i\\\n  muscle  by  divnlsiun. 

As  the  second  operation  reqnii*es  ether  narcosis,  the  partial  division 
should  be  first  employed.  In  Its  i>erformiince  locjU  aniesfhesia  should 
be  obtained  by  the  application  of  4-i)er-cent  cocaine  to  the  infiamed  sur- 
face, together  with  the  injection  of  this  fluid  by  introducing  the  needle 
just  beneath  the  fissure  in  Its  entire  extent.  The  s])hincter  should  nuw 
he  made  tense  by  separating  the  sides  of  the  speculum,  and  an  incision 
niiule  through  the  depth  of  the  fissuit-,  dividing  about  lialf  of  the  thick- 
ness of  the  muscle.  In  the  after- treatmout,  the  Imwels  should  be  kept 
open.  Dividsiou  of  the  sphincter  is  performed  as  follows:  The  patient, 
fully  ana^thetized,  is  placed  upon  the  Iwck,  with  the  thighs  separated 
and  flexed  on  the  abdomen.     The  operator,  having  lubricated  tx>th 
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rhnmbs,  mtrrxluoes  one  and  then  the  other  to  their  ftill  length,  and 
strelrhea  the  opening  directly  to  the  ri^ht  and  left  nntil  the  palmar  as- 
pect of  each  thumb  is  in  contact  with  the  inner  siu'face  of  the  tuber 
ischii.  A  towel,  held  in  place  by  a  roller  or  T-bunda^,  Hhonld  be  apjdied 
to  prevent  soiling.  The  rest  obtained  by  the  pamlysis  of  the  sphincter 
allows  the  lissure  to  heal.  The  function  of  the  muscle  is  restored  in 
from  eight  to  twelve  days. 

Ulcers. — The  traumatic  causes  (if  nicer  of  the  rectum  are  the  same 

those  ^ven  for  fissure  of  the  anus.  Ulcer  may  also  result  from  any 
;ute  or  chronic  inflammatory  prfK-ess  of  the  loxver  bowel.  It  is  a. 
not  infrequent  sequence  of  dysentery,  and  may  be  met  uiih  in  that 
fonn  of  proptilis  wliirh  results  fi-om  prolongHd  diarrluKi.  lallaminn- 
tinn  of  n  hemorrhoidal  tiimor  will  prtidiK^o  ulcer  of  the  rc^ctum,  and 
the  same  is  trae  of  the  gummatous  deprisits  of  the  late  stages  of  sypfa* 
ills.  A  i)rimiiry  chancre  or  a  chancroid  may  be  located  at  the  amil 
margin,  juid  less  frequently  in  the  bowel.  These  two  rarieties  of  ulcer 
are  usually  seen  in  women  suffering  with  pudendal  chancre  or  chan- 
croid, and  in  males  the  subjects  of  pederasty.  Tubercnlar  deposits  in 
the  rectum  may  also  break  down,  and  thus  cause  ulceration  iu  tlie  wail 
of  this  oi-gan. 

The  symptoms  of  ulcer  of  the  rectum  vary  with  the  rh:inicli>r  <*f  the 
sore  ani  with  it.s  locution.  If  the  lesion  Ls  situated  within  the  gratip  of 
the  8i>hincter  muscles,  tenesmus  is  opt  to  be  a  marked  feature.  Tlia 
ulcer  fit)m  a  traumatism,  (>r  following  an  acute  inllammatory  process, 
is  more  apt  to  be  painful  than  that  which  is  a  part  of  a  subacute  or 
chronic  catarrh,  or  which  occui-s  with  tuberculosis  or  syphilis.  A  com- 
mon symptom  of  all  ulcers  of  this  organ  is  the  prewnce  of  more  or  less 
blood  and  mucus  or  pus  in  the  discharges.  The  diagnosis  may  be  con- 
firmed by  inspection  with  the  8j)eculum,  and  by  digital  exjjlonition. 
Tubercular  ulcer  of  the  rectum  very  rarely  exists  before  the  symptoms 
of  deposits  in  the  lungs  are  present.  Tjion  insp<'ctinn  tliey  ai-e  recog- 
nized by  their  yellowish  color,  usually  small  8lzi%  and  their  dissemina- 
tion over  a  considerable  area  of  the  mucous  membrane.  In  the  mure 
fully  developed  ulcers  the  caseous  degeneration  of  the  inllammatory 
products  may  be  obaened. 

Mr.  Alliugham  describes  a  rare  form  of  ulcer  which  he  has  occasion- 
ally obseiTed  in  the  rectum,  and  which  he  has  named  lnpoidy  or  rodent 
ulcer,  of  this  organ.  Its  usual  Ictcatitm  is  near  the  auus.  It  tends  to 
spread  widely,  the  floor  of  the  ulcer  is  red  and  dry,  the  mai^ins  irregoJoT 
and  precipitous.    If  is  very  probably  tubercidar  in  character. 

Chanci-oidal  ulcer  of  the  i-ectum  may  be  recognized  by  the  precipitous 
margins  of  these  sores,  and  by  the  rapidity  with  which  they  spreuiL 
lei  i)atients  alfected  with  phagedenic  ulcers  of  the  genital  (irgans,  the 
inoculation  may  oecur  by  dirtict  contact  of  the  secretion  of  the  venereal 
sore,  or  the  virus  may  tie  conveyed  through  the  medium  of  the  nails  in 
the  act  of  scratching.  Under  such  conditions  the  sore  usually  first  ap- 
I>pam  upon  the  raucous  niembnine  of  the  ma  logins  of  the  auus,  and  ex- 
tends later  into  the  rectum.    Tho  diagnosis  must  be  based  uim^u  th« 
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peculiar  uppoaranro  of  the  nicer,  together  with  the  probabilities  of  in- 
feetiiin  fi-om  a  remlipiioiis  vtmeresil  ulnyr. 

The  hard  syphilitic  or  tnie  chancre  is  rarely  observed  in  this  re^on, 
and,  whtm  met  with,  is  uauully  eonfiued  to  the  imal  marjrin.  Ft  possenscs 
here  the  sanio  well-nicng^nizetl  fi>atiires  of  tin;  sjMjf itic  nicer  (.f  the  genital 
organs,  from  which  source  the  vims  is  conveyed  usaally  by  the  nails, 
and  occasionally  by  immediate  contagion, 

Ulcera  of  the  rectum  resultinp  from  the  breaking  down  of  the  gumma- 
tous deposits  of  tertiary  syphilis  are  chiefly  seen  just  ahmg  the  ui>per 
niiiixin  uf  the  sphincter  iiiu.wle.  Fmm  this  iHiint  thoy  extend  upward, 
and  may  involve  the  entire  rc<!tum  mid  invade  the  colon.  These  ulcers 
are  usually  multiple,  varying  in  size  from  a  small  point  to  a  half-tnch 
«r  more  iu  diameter,  and  In  depth  may  Involve  nnly  the  mucous  mem- 
brane, or  the  muscular  and  connective-tissue  stroma  may  be  destixiyed, 
and  in  some  instances  perforation  may  occur.  The  process  of  destruc- 
tion is  greater  in  the  older  ulcers,  and  the  various  stages  may  be  observed 
by  examining  the  bowel  from  below  upward.  The  apiHmrauce  of  the 
ulcers  a-s  above  descrilied,  together  with  the  historj-  of  fiyiihilis,  will  en- 
able the  olwerver  t*)  arrive  at  a  correct  diagnosis.  Traumatic  ulcers,  and 
those  resulting  from  the  breaking  down  of  hiemorrhoidal  tumoi-s,  will 
be  recognized  by  the  appearancti  uf  the  sore  and  the  hlsttiry  of  an  acci- 
dent or  haemorrhoids. 

As  far  as  a  cure  of  the  ulcer  is  concerned,  a  favorable  prognosis 
may  be  mmle  in  all  ulcers  of  the  rectum  except  the  tuI«'iTtdar.  The-w 
may  bo  relieved  by  treatment,  but^  being  expressions  of  an  incurable 
dyscrasia,  jiermanent  relief  can  not  be  expecte<l,  A  nmre  remote, 
ns  well  as  greater  evil  which  otttm  results  fn)m  ulcer,  is  strictupe  of 
the  rectum,  and  the  danger  of  stricture  is  usually  proportionate  to 
the  extent  of  the  destructive  process.  Phagedenic  chancroidal  nicer, 
and  the  ulcers  of  gumma  and  dysentery,  are  especially  prone  to  indac« 
alricture. 

Treatment. — The  common  indication  in  the  treatment  of  all  forms  of 
ulcer  of  the  rectum  is  to  keep  the  bowel  in  a«  complete  i-epose  as  iKtssi- 
ble.  Every  effort  should  be  made  to  keep  it  clear  of  fecal  luatter.  This 
may  be  accomiiHahed  by  the  repeated  employment  of  i>neumta,  and  by 
the  administration  of  proper  articles  of  diet,  all  of  which  should  be 
capable  of  absorption  in  the  stomach  and  small  intestines.  Milk,  beef- 
tea,  meat-juice,  soft-boiled  e^s,  wine-jelly,  ric^.  corn-meal  mush,  etc.,. 
will  afford  variety  and  sustain  the  j^atient's  nutrition. 

Iu  irrigation  of  the  diseased  surface,  warm  or  cold  water  may  be  used 
at  the  temperature  which  is  moat  agreeable  to  the  patient.  The  liest 
appamtus  for  this  purpos**^  is-  the  fonnlain-sj-ringe.  Tlie  smallest  glass 
noKzle,  thoroughly  warmeil  and  oiled,  should  Iw  employed,  aud  from  one 
to  two  pints  of  fluid  may  be  intrtwluced  at  one  injecti<m.  A  lai^er  quan- 
tity may  be  eraploye«l  when  the  colon  is  involved.  If  the  patient  is 
placed  upon  the  left  side,  with  the  butt<'cks  elevated,  a  greater  degree 
of  tolerance  uill  be  obtained  in  the  reotum.  The  fluid  should  be  re- 
tained for  a  few  minntes,  if  possible, 
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When  the  ulcer  encroaches  upon  the  sphincter  muscle,  caasing  pain- 
ful tenesmus,  the  hypodermic  use  of  morphia  or  opinm  suppomtoriea 
niJiy  be  rwiuir^d  to  mlieve  th*^  spa-sm.  In  <ib;ttinate  cases  dirulfiion  or 
division  of  ihe  sphincter  may  be  done  as  n  last  resort. 

In  the  treatment  of  the  ulcers  which  result  from  dysentery,  catarrh 
of  the  rwtiim,  an  injury,  i»r  breaking?  duwn  of  hiBmonhuiJs.  the  ]»!un 
jnst  ^iven  should  be  adopted.  It  is  often  advisable  to  iidd  from  t^xa-  v-jc 
of  nitrate  of  silver  to  the  pint  of  water  throuTi  in,  and,  if  the  ulcer  can 
be  reached,  recovery  will  be  hastened  Iiy  the  local  use  of  the  lunar  caus- 
tic. An  excellent  remedy  fur  the  alienation  of  \tain  and  the  relief  of 
teufsmus  is  a  suppository  L-omposed  of  gr.  ij  each  of  iodoform  and  co- 
caJnif  hydnichlnrato,  introduniMi  from  three  to  fire  times  in  twenty-four 
hours.  As  already  stated,  in  obstinate  and  extreme  ciisus,  Iimduir  coloto- 
my  may  be  necessitated . 

Channntidal  ulcer  of  the  rectum  requires  the  moat  energetic  treat- 
ment. Ether  should  be  administer-od,  the  8x*^"ncter  divulsed,  the  ulcer 
exposed  by  the  speculum,  its  surface  scraped  with  the  curette,  and  a 
thorough  cauterization  effected  with  nitric  acid.  The  cocaine  and  iodo- 
form suppositories  should  bw  employed  in  the  after-treatment. 

True  HVpliilitic  iilmnt-re  of  tho  ivcluiu  rarely  demands  local  treal- 
ment.  It  yields  readily  to  the  constitutional  remedies  employed  in 
syphilis. 

The  specific  nicer  of  the  later  stages  of  syphilis  requires  the  consti- 
tutional treatment  recommended  for  the  late  manifestations  of  this  dis- 
ease, and  l(H'uIly.  irrigation  and  the  I'ocaioe  and  itxloform  8ui>positoriw«, 

Tnljcrctilar  ulcers  should  be  treated  chieliy  by  the  admini.stmtion  of 
cod-liver  oil  emulsion,  the  iron  tonics,  the  hyxmphosphites  of  lime  and 
siHhi,  and  (tirffiilly  mJet'tted  diet.  Ir-riga(ion  with  wann  water  will  be 
found  useful.  When  pain  and  tenesmus  exisi,  relief  may  be  obtained 
by  the  means  already  given. 

In  rodent,  or  lupoid  ulcer,  the  Paquelin  cautery-knife  should  be  em- 
ployed, and  a  thorough  excision  of  the  diseased  sui-face  effected. 

Sfrivture  ^f  the  72ec/«/n.— Stricture  of  the  rectum  may  be  ccmgenital 
or  anquired.  Partial  and  complete  congenital  occlusion  of  this  organ  baa 
already  Injen  consitlen^l.  Acquired  stricture  is  usually  the  result  of  an 
intiammatoi-y  jjrocess  in  the  walls  of  the  rectum,  and  at  times  in  the  tis- 
sues which  siuTound  this  organ  (Fig.  fifiOi.  New  fonnationj*  (lyjncer, 
etc.)  may  abio  cause  a  jmrtial  or  complete  ocxilu.sion  of  the  rectum,  not 
only  by  reason  of  the  bulk  of  the  cells  proper  of  the  neoplasm,  liut  on 
account  of  the  inHammntorj'  process  which  it  causes  in  the  connective 
tissue  elements  of  the  bowel. 

The  lumen  of  this  portion  of  the  intestine  may  be  partially  or  com- 
pletely ctcoluded  by  prossure  of  u  tumor  not  connected  with  the  bowel, 
or  by  the  presence  of  some  displacwl  oi^n,  as  ihe  utenis,  bladder,  etc, 
lid.stly,  spasmodic  stricture  may  occur  from  contraction  of  the  circular 
muscular  fibers  of  the  rectum. 

As  stated  on  a  previous  page,  organic  stricture  frequently  follows 
ulcer  of  the  rectum,  and  is  esj>ecially  apt  to  occur  in  the  process  of  dca- 
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trizatitm  nft^r  flysenterir  ulrers  and  those  of  the  tertiary  stage  of  syphi- 
lis.   Tln'  uecidi'nts  of  i»arliiritiuu  nul  iufretiuently  tfUil  to  stricture,  and 

this  niay  accuunt  for  th(!  git^atf  r  prevalence 
of  this  li-sinn  in  femalos  thnn  in  nmlesu 

Stricture  of  the  rectum  may  he  narrow 
or  Uiwar,  i»r  lontf  and  tortuous.  The  usual 
ln«ition  is  aliout  two  inches  ulxire  (he  nuir- 
piu  of  the  anus,  although  any  x»nrt  of  the 
organ  may  be  involved.  The  earlier  symp- 
toduj  of  this  lesiou  are  interference  with  the 
net  of  defecntion,  pain  nith  the  passsuge  of 
ffeees,  and  the  presence  of  blood  or  mncos 
in  the  dlschurK^s.  In  some  inslauceH  the 
fwres  are  tape-like,  or  are  abnormally 
shaped,  although  this  symptom  may  not  be 
present  when  the  stricture  is  high  up,  since 
the  fecal  matter,  after  it  pjisses  ihroagb  the 
constriction,  may  as.^unic  the  shuiM^  uf  the 
bowel  below.  If  the  constriction  is  situ- 
ated within  the  first  four  inches  of  the 
j^  .^  ^     b(»wel,  its  jtn'.si'uce  and  caliber  may  be  de- 

V^^^^'^^^W     termined   by  digital  exploration.     When 

with  difficulty  reached  by  the  finger,  the 
imtient  should  be  directed  to  strain  aa  if 
at  stool,  in  order  to  force  the  obstruction 
neaivr  tlm  anus.  Keynud  this  limit  the 
bulbous  bfjugies  must  be  relied  upon.  These  instrumenrs  arc  of  all  sizes, 
each  consisting  of  an  oval  bulb  of  hard  rubber,  attached  to  the  end  of 
a  flexible  whalebone  staff.  In  introducing  them  the  patient  shotild  rest 
upon  the  back  while  the 
bougie,  wanned  and  oiled, 
is  guide<l  up  the  bowel, 
u]Kin  the  index-tinger  of 
the  left  hand,  which  is 
carried  ils  full  length  into 
the  rectum  (Fig.  f)6(>).  If 
resistance  is  met  witli, 
only  careful  and  geatla 
pressure  should  be  ex- 
ercised, for  undue  vio- 
1en(;e  may  Avixe  the  bnlb 
through  the  wall  <jf  the 
gut.  .  The  inferior  limit 
of  the  stricture  is  indi- 
cated by  the  first  obstruc- 
tion encountered.  If  the  bulb  can  be  carried  through  the  constriction, 
the  resistance  ceases,  but  is  again  exiwrienced  when,  upon  withdrawing 
it,  the  shoulder  of  the  instrument  catches  at  the  upper  limit  of  the 


cniiiu^-titr-liiuQii    iiRS-fimuatiiMi    iii 
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obstmction.    Tho  lower  border  of  the  stricture  is  nguin  indicattid  when 
oil  resistance  ceases  in  wirlidrawing  the  bulb. 

Treatment. — The  surgical  trentmenr.  of  stricture  of  thp  recium  may 
coniijrise  dilatation  or  division  of  the  cioatriciol  tissue  or  colotomy. 

The  character  of  the  obstruction  and  its  location  will  detenuioe  the 
mftans  to  be  eiiipIoye<l.  When  the  strirtTini  Ls  liue:ir.  and  is  Iocalt?d 
near  tlie  anus,  relief  may  be  obtained  by  dilatation.  For  tliis  purpi>se 
the  linger  Hbould  be  employed,  and  the  operation  repeated  at  necessary 
intervals  until  a  sufficient  openinfi;  ia  securfd.  If  the  ricatririjil  tissue 
is  dense,  and  does  not  yield  in  the  effort  at  dilatation,  it  should  be  in- 
cised to  a  slight  depth  at  four  or  five  poinU  of  its  circumfer^uce,  and 
the  linger  again  intrtKluced.  The  inciaiona  may  be  made  with  a  prolw- 
pointnd  tiistour>',  curried  along  ibe  linger  as  a  guide,  ur  the  udum  iind. 
1k)wo1  may  be  stretched  with  the  Sims  rectjil  Rptfculum  up  to  the  point 
of  obstruction,  and  the  knife  introduced  without  a  guide.  If  this  pro- 
cedure is  not  successful,  the  only  altenmlive  is  posterifrr  linear  recfoto- 
viy.  In  performing  this  operation  tho  patient  is  placed  upon  the  back, 
with  the  anns  at  the  edge  of  the  table,  and  the  legs  drawn  np  and  sejiQ- 
rated.  The  parts  below  the  obstruction  are  dilated  with  the  speculum. 
Along,  curved,  sharp-pointed  bistoury  is  carried  through  the  stricture, 
keex)iug  the  cutting  edge  toward  the  ix)sterior  median  line  of  tiie  gut. 
As  sJHin  na  the  p^iint  is  beyond  thn  olwtructitm,  iuil  not  more  than  four 
inches  from  the  anus,  it  is  t-arried  through  tho  wall  of  the  I»owel,  which, 
with  the  strictut«.  Is  completely  divided  out  through  the  anus.  If  the 
first  incision  does  not  peimit  the  introdaction  of  the  first  two  fingers 
side  by  side,  it  should  be  made  deeper.  Usemorrhage  is  i-eadily  stopped 
by  packing  the  wound  and  bowel  with  gauze,  taking  the  precaution  to 
insert  a  stiff  rubber  tube  in  the  middle  of  the  dressing  to  allnw  the 
escape  of  gas  from  this  intestine.  K  any  important  vessel  Ls  divided, 
it  may  lie  seeun^d  with  the  forceps  or  by  iranaiixion  with  a  tenaculum. 
Tho  dressing  is  allowed  to  it?main  in  place  for  four  or  live  days,  and 
is  not  replaced  after  the  bowels  are  moved  unless  bleeding  should 
occur.  Continence  of  fieces  is  restored  after  from  three  to  six  weeks. 
Ifo  matter  how  thoroughly  divided,  the  tendency  ia  to  recurrence. 


Flo.  HI.— Soft-nibW  ivcul  bou^n  (twelve  bIkm. 


which  necessitates  interrupted  dilatation  al  inten-als  of  from  three 
to  six  weeks  during  the  life  of  the  patient.  It  is  usually  not  neces- 
sary to  practice  dilatation  within  the  fu^t  six  or  eight  weeks  after  the 
operation. 
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When  the  stiictnre  is  situated  more  than  four  inches  nbox'e  the  aana^ 
rectotomy  is  not  iMM-missible  un  aiTount  of  tin*  proxiinily  fif  tho  hiTgo 
bfcmorrbfiiclal  vessels,  tho  peritonipiim,  and  pnlvic  fnsrin.  Ditat-ation 
witli  the  Hof(-rnbber  bougies  (Fig.  561)  may  be  trie*!,  and,  if  tliis  fiiils,  a 
reetotomy  may  be  done  as  high  as  the  limit  n1re«dy  given,  wliich  will 
allow  the  introduction  of  the  hand  to  this  point  and  the  finger  into  the 
stricture.  This  may  now  be  nicked  with  the  bistr»ury,  as  above  de- 
soribud,  and  dipitiil  or  in.striimcnt^d  dilatation  effected.  Rectal  iKingies 
before  being  used  should  be  made  thoroughly  fiexible  by  immersion  in 
warm  water.  In  their  employment  only  a  mild  dcffree  of  force  slionld 
be  execciscd,  for  fear  of  ]«?rfonitlng  the  wall  of  the  intestine. 

When  all  other  measures  fail,  colotomy  is  the  last  resort. 


I^EOPLASVS  OF  TB£  KeOTUV  AKD  AXTTS. 


Carcinoma. — Of  the  malignant  new  formations  wliich  are  found  in 
organ,  epithelioma  is  the  most  common,  sclrrlitts  and  eru^ephaloid 
cancer  iK'ing  next  in  order  of  frequency.  The  latter  is  comparatively 
rare.  Cancer  of  the  rectum  occurs  about  equally  in  the  sexes,  and 
almost  always  in  the  middle-aged  and  old.  although  in  exceptional  in- 
stances it  has  been  observed  before  the  age  of  twenty -five. 

Epithelioma  begins  In  the  mucouH  membnine,  scirrhua  and  encepha- 
loid  ciinunomu  in  the  Bubmucinis  tissues. 

The  former  is  slower  in  development  and  less  apt  to  recur  after  re- 
moval. The  most  common  location  of  cancer  of  the  lower  bowel  is  at 
the  upper  margin  of  the  sphincter  muscle. 

The  prognosis  is  grave,  the  duration  of  liTe  varjing  from  one  to  two 
or  three  years,  and  in  exceptional  cases  longer.  Usually  the  earliest 
symptom  of  raneer  of  the  ivetnm  is  pain  with  the  act  of  defecutinn.  If 
the  disease  is  located  at  the  margin  of  the  anus,  it  can  be  recognized 
before  there  is  any  intei'femnce  with  tho  discharge  of  fecal  matter. 
JjHter,  Inemorrhage  is  of  frequent  occurrence,  although,  as  a  rule,  it  is 
not  profuse  in  character.  Aiter  an  evacuation  of  the  contents  of  the 
bowel,  the  pjdn,  though  less  intense,  remains  for  some  time.  A  sense 
of  fullness  or  '*  bearing  down  "  is  a  marked  feature  of  thi.s  disease  in  the 
majority  of  cases. 

DiaffnnniH.—li  operative  interference  is  to  be  undertaken,  it  is  im- 
portant  that  an  early  diagnosis  l>e  made.  Kpithelionia,  as  luw  been 
said,  begins  In  the  mncims  membrane,  the  cells  of  the  new  formation 
break  down  early,  the  nicer  being  present  in  some  instances  before 
there  is  marked  induration.  On  the  other  hand,  induration  and  thick- 
ening ore  obsei-ved  early  in  tho  history  of  scirrhus  and  eucephuloid. 

Nifu-nmlignant  stricture  of  the  rectum  i.s  always  preceeled  by  a  his- 
tory of  chrrmic  inHnmmiition.  To  the  touch,  the  cicatricial  character  of 
tho  tifwue  may  be  rec<>gnized  by  its  firmness  and  8hari>  bordeiii.  It  is 
not  nodular,  like  cancer,  nor  is  there  a  deep  and  wide  infiltration  of  the 
surrounding  tissues  in  simple  stricture,  which  condition  is  common  to 
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scirrhus  and  encephaloid,  and  the  later  stages  of  epiclielionm.  In  doubt- 
ful (Miai's  it  will  be  adviaible  to  reinuve  a  jMirtion  uf  tlio  mass  for  micro- 
scdpiiuil  examination. 

The  treatment  of  puncor  of  the  rectum  may  be  palliative  or  radicals 
The  former  looks  to  the  prolongation  of  life  and  the  aDeviation  of  pain 
by  the  employment  of  careful  dietetic  and  medicinal  measurtss.  The 
regular  daily  introduction  of  warm  water  will  pivvcnt  the  UKl^ment  of 
feciU  matter  and  secure  the  j^reatnsl;  possible  immanity  from  irritatioo. 
The  iodoform  and  cocaine  suppositories  will  be  found  useful  in  alleviat- 
ing pain,  and  nmriibia  may  be  employed  if  all  other  measures  fail.  As 
the  disease  progresses  it  will  be  found  necessary  to  practice  dilatation 
of  the  stricture  at  intervals  which  should  be  as  far  removed  as  posaible, 
or  partial  or  complete  division  may  be  required. 

The  radical  treatment  consists  in  the  free  excision  of  the  neoplasm. 
The  death-rate  after  this  oj^eration  is  exceedingly  htiiVy,  and,  wlien  the 
diss(M;tion  is  extensive  and  recoverj'  fctllows,  the  condition  of  fecai  in- 
continence ia  deplorable.  ^Nforeover,  the  tendency  to  recurrence  is  bo 
great  that  this  knowledge  Bhould  deter  the  surgeon  from  undertaking 
the  openiiion  in  other  than  the  mildest  cases.  Wlien  the  disease  extends 
higher  than  three  inches  from  the  anus,  it  is  of  doubtful  proprietj%  and 
in  scirrhus  and  encephaloid  cancer,  on  account  of  the  rapid  and  wide 
intiltration  which  occurs  with  these  neoplasms,  the  opemliun  does  not 
offer  a  prospect  of  relief  sufficient  to  justify  the  danger  which  is  in- 
curred. 

Excision  is  justifiable  and  should  be  done  in  all  cases  of  epithelioma 
situated  within  three  inches  of  the  anus  which  have  been  discovered 
before  infiltration  is  deep,  or  before  metastasis  has  occurred.  When 
undertaken,  the  disMM'tion  should  be  carried  on  well  away  from  the  dis- 
oai^,  in  the  ])erfectly  healthy  tissues.  It  is  performed  as  follows:  The 
patient  should  be  prepared  for  the  operation  by  being  placed  u]>uu  liquid 
diet  for  (me  week,  and  the  hmer  bowel  should  be  thoroughly  cleansed 
by  roi^R'uted  injections  of  tepid  water.  A  good  light  should  \m  stx'ured, 
thei)atient  placed  in  the  lithotomy  position,  and  the  parts  in  the  field 
of  operation  shaved.  The  rectum  should  l>e  well  packed  with  sponges 
to  prevent  the  escape  of  llnlds  or  other  matter  from  the  bowel  into  the 
wound.  The  number  of  spimges  should  be  noted,  oi)  that  the  operator 
may  be  sure  that  none  are  left  in  after  the  excision  is  completed.  In 
order  to  secure  as  great  a  degree  of  continence  after  the  o]}eration  as 
possible,  all  or  a  portion  of  the  external  sphincter  shtmld  be  preserved. 
However,  if  the  disease  involves  this  muscle,  it  should  be  removed. 

An  elliptic^'*!  incision  is  first  made  around  the  anus  along  the  junction 
of  the  skin  and  mucous  membnme  (or  wider  than  this  if  the  extent  of 
the  disease  detnarids  it),  and  the  dissection  carried  up  thniugh  the  inner 
fibers  of  the  extenud  sphincter,  the  posterior  insertion  of  which  should 
bc!  split  as  far  btick  as  the  tip  of  the  cctccyx,  in  order  to  give  moi-e  room. 
When  the  disease  ia  approached,  the  dissection  should  be  kept  well  out 
fnim  the  gut  in  the  healthy  tissues.  Within  the  first  inch  of  tlio  dissec- 
tion the  bleeding  points  may  be  readily  secured  by  the  forceps,  but. 
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beyond  this  limit,  the  operation  will  l>n  mnrh  more  rapidly  nnd  saris- 
factorily  jwrformed  if  Ihe  tissues  are  divided  throuj^lioiit  Iwtneen  two 
forrepa  and  ciit^nl  Usntiiros  applied  at  once.  It  ia  beat  not  to  encitiach 
n\)on  the  vupiim  or  iirethm  and  bladder  any  more  than  is  eHspntiiil  !o  the 
thni'oii^h  removal  of  the  disease,  bnt  to  utilize  the  Ischio-rertnl  fossa  in 
sectiriog  room  for  the  deeper  dissection.  As  siwn  as  the  lower  end  of 
the  rettum  is  freed,  the  wonnd  should  be  packed  temporarily  with  canze, 
the  sponges  removed,  and  the  bowel  closed  by  tying  a  strung  silk  iigUr 
ture  around  it.  It  is  essential  to  the  complete  success  of  the  oiieration 
that  the  put  be  dis?epte<l  loose,  not  only  an  inch  above  the  npper  limit  of 
the  diseiise  where  it  is  ultimately  t«)  l)e  divided,  but  to  a  suflicient  extent 
beyond  this  point  to  permit  its  Iwinp  drawn  down  nntil  it  can  be  stitched 
to  the  margin  of  the  iucision  in  the  integument  around  the  anus.  When 
this  is  accomplished  the  fi^ul  should  btj  drawn  down,  a  strong  silk  suture 
carried  through  the  integument  on  each  side  and  into  the  wall  of  the 
intestine,  just  above  the  line  of  section,  and  secured.  Tlie  gut  should 
now  Xk  cut  off  with  the  scissors,  and  other  sutures  inserted.  A  draiu- 
age-tnbe  shonld  be  placed  in  the  ischioivcta]  fosBa,  the  end  projecting 
on  one  side  of  the  anus.  A  sublimate  dressing  should  be-applied.  leaving 
a  tn!»e  in  the  l>owel  for  the  escain;  of  g:ts.  In  the  after-treaimfui  opium 
should  be  administered  to  prevent  a  movement  of  the  bowels  for  a  week 
or  ten  days. 

Polypus. — Three  distinct  forms  of  poIy|n  are  found  in  the  rectum, 
namely— the  rillouSy  mucous,  and  fibrous. 

The  first  of  these  is  tlie  more  important^  for,  while  assontially  benign 
in  the  earlier  stages  of  its  development,  it  not  infrequently,  as  a  result 
of  the  irritation  to  which  it  is  subjected,  becomes  malignant.  It  is  com- 
posed of  new- formed  viJlt  which  resemble  the  normal  villi  of  the  rectum. 
They  are  very  vascular,  and  differ  from  the  mucous  or  6brons  polypus 
not  only  in  their  minute  strurture,  but  in  gross  appearances  and  the 
character  of  their  attachment  to  the  mucons  membrane.  Wliile  these 
latter  are  pedunculated,  often  hanging  by  a  narrow  stem,  the  villous 
growth  has  a  broad  attachment  frequently  as  thick  us  the  tumor  is  long. 

The  mncons  or  soft,  and  the  fibrous  or  hnrd^  polypus  uf  the  rectum 
does  not  differ  in  any  essential  particular  from  that  already  described 
in  affections  of  the  naail  cavities.  In  some  instances  the  deeper  portions 
of  the  tumor  undergo  cystic  degeneration,  forming  the  so-call^  cystic 

pijlt/puS. 

Polypi  of  the  rectum  may  occur  at  any  period  of  life,  being  compora- 
tively  frequent  in  childhood.  The  most  common  location  of  these  tumors 
is  on  the  posterior  wall  of  the  bowel,  just  nlxive  the  internal  sphincter. 
The  pedunculated  variety  in  some  instances  protrude  through  the  anus, 
can.sing  violent  tenesmus.  When  not  removed  these  neoplasms  may 
break  down,  causing  ulcer  or  fissure  of  the  bowel,  severe  hiemorrbage, 
or  by  their  weight  cause  prolapse  of  the  mucous  niembrane. 

The  diirffUJtKis  is  n-adily  made  by  insiH-ction  or  digital  exploration, 
after  the  rectum  is  thoroughly  cleansed  by  an  enema.  The  treatment 
consists  in  removal  of  the  tumor  by  the  forceps,  scissors,  or  ligature. 
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Villona  polypus  may  be  snft'Iy  rrmoved  by  transfixirijur  its  base  wirh  a 
double  silk  li^ntuw,  tying  these,  and  allowing  the  mass  to  slotigh  awi»y ; 
or,  with  the  sphinrter  fully  dilated,  the  tumor  may  be  removed  by  the 
ciuette.  The  haemorrhage  is  not  severe,  and  may  be  arrested  by  packii 
with  gauze. 

The  pedunrulnted  tumors  may  be  twisted  off  with  the  forceps 
clipped  cliisely  with  the  curved  seissora.     The  stump  should  be  touched 
with  lunar  caustic  or  burned  with  nitric  acid  or  the  cautery. 

J^f ural{/i ft. —Vn'm,  neumlgie  in  clinmoter,  ia  occaaionnlly  felt  in  the 
rectum  or  about  the  anus.  lu  some  iustances  it  ia  caused  by  displace- 
ment of  the  coccyx,  the  bone  in  the  abnormal  position  pressing  ujmu  the 
fifth  sacral  or  coccygeal  nerve,  or  directly  against  the  wall  of  the  bowel. 
The  dtugnosis  is  readiJy  made  out  by  direct  t^xaminatiun.  The  only 
means  of  cure  is  by  removal  of  the  displa*^  bone. 

Tlie  opemtion  is  performed  as  follows:  The  patient  is  placed  iipoo 
the  side,  an  iucision  Is  made  In  the  median  line,  from  the  tip  of  the  coc- 
cjTc  to  about  one  inch  above  the  sacro -coccygeal  articulation.  The  tissues 
are  first  lifted  diR-ctly  from  the  dorsal  aspect  of  the  bone,  and  then  the 
anterior  surface  is  exposed  by  beginning  at  the  tip  and  keeping  close 
to  the  smooth  face  of  the  coccyx.  There  is  no  danger  of  wounding  the 
bowel  if  this  precaution  is  taken.  When  the  dissection  is  completed* 
the  bone  should  be  divided  at  the  sucro-coccygeal  junction  with  the  cat- 
ting-forceps  or  chisel. 

IdioiMithlc  neuralgia  of  the  rectum  and  anus  may  occur  as  in  other 
portions  of  the  body.  Spasm  of  tlie  sphincter  is  occasionally  due  to  this 
cause. 

Prolapsns  Jiecti. — Protrusion  of  the  rectum  va^y  he  complete  or  in- 
completf..  In  the  innompleto  variety  the  lining  membrane  of  the  bowel 
is  alone  pi-otruded.  The  everted  jwrtiou  may  include  a  narrow  ring  of 
the  mucous  menibmne  near  the  anus,  or  it  may  measure  an  inch  or  mom 
in  width.  In  the  romplete  pr4)l:ij)siiR  mon*  or  leas  of  the  entire  thick- 
ness of  the  wall  of  the  rectum  is  dragged  downward  and  everted.  The 
process  commences  usually  near  the  anns^  and  in  the  complete  form  the 
fascia  which  attaches  the  rectum  to  the  promontory  of  the  sacnim  is 
elongated,  and  the  iieritouieuin  dragged  down  toward  the  anal  aperture. 
In  the  pocket  thus  formed  a  loop  of  intestine  may  descend  and  become 
strangulated. 

Prulai>8us  recti  may  occur  at  any  period  of  life,  although  usually  met 
with  in  children.  In  a  varying  degree  it  exists  as  a  comijlicntion  in  all 
cases  of  chi-onic  ha'moiThoids.  It  is  chiefly  caused  by  frequent  and  pro- 
longed straining  at  stool.  A  preditiposing  cause  in  adults  is  habitiml 
constipation,  with  the  over-distention  of  the  bowel  which  is  the  result 
ot  this  condition.  In  children,  it  is  thought  that  the  peculiar  shape  of 
the  sacrum,  the  rnn'e  of  which  ia  much  less  pronounced  than  in  adults, 
renders  this  class  of  patients  more  liable  tn  prolnpsus.  It  Ls  probable 
that  indis^Tetiona  in  diet,  the  lack  of  resti'aint,  and  the  low,  squatting 
posttire  too  often  permitted  in  children  in  the  act  of  defecation,  are  more 
respon-sible  fur  this  accident  than  the  straight  position  of  the  bowel. 
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Biseases  of  the  blndder  nnd  prostate,  litems  and  ovnries,  prejmnnry, 
or  the  presence  of  a  tumor,  are  also  to  be  considered  as  exciting  causes 
of  this  lesion.  Finally,  the  wealt  and  infirm  are  more  liable  to  be 
affected  than  the  robust. 

When  i)rola])sus  occurs  it  is  accompanied  with  a  sense  of  diatentiun, 
heaviness,  and  di-o^ging  down,  which  causes  great  pnin  and  anxiety  to 
the  iKitient.  In  recent  cases  in  which  there  is  only  an  evei-sion  of  the 
mucous  menilmmi',  this  will  be  stien  pr«jcK.'1ing  beyond  the  limit  of  the 
anus  on  one  or  both  sides,  or  in  severer  cases  including  its  entire  cir- 
cumference. The  prolapsed  fold  or  ring  is  of  a  red  dish -purple  color, 
varying  with  the  d^ree  of  strangulatioD,  and  is  broken  at  intervals  by 
furrows  or  depressions  which,  in  the  miuo,  seem  to  radiate  from  the 
center  of  the  pmtnisiim.  When  complical«l  with  hemorrhoids^  these 
will  be  easily  recognized  by  their  shape  and  color,  giving  a  swollen  and 
nodulated  upi>earance,  wlUch  could  not  exist  in  simple  eversion.  In 
differentiating  pjirtial  from  complete  prolapsus,  the  chief  points  are  the 
thinness  of  the  prolapsed  ring  in  the  partial  form,  and  the  radiating 
direction  of  the  furrows.  In  complete  prolapse  the  mass  is  markeilly 
thicker,  more  strangulated,  and  the  folds  of  mucous  membi-aue  are  more 
nearly  circular  iu  arrangement. 

Tre<U.me/U.— In  fteutt:  prola]>sus  the  immodiiite  indication  is  tn  relieve 
the  strangulation  and  restore  the  prolapsed  portion  to  its  normal  posi- 
tion. Tiie  removal  of  the  cause  or  causes  of  the  accident  Is  next  in 
importance.  The  first  indication  is  met  by  placing  the  patient  upon 
the  left  side,  with  the  pelvis  well  elevated,  the  shtmlders  and  head  de- 
prcsseci,  or  iu  the  knee-shoiildtT  position,  in  either  of  which  the  i-etum 
of  the  btiwel  is  aided  by  gravity.  The  Sngere  of  the  operator  and  the 
protruded  muHs  should  now  be  well  lubricated,  and  steady  and  gentle 
pressure  exercisp<l  upcm  the  tumor  in  the  direction  of  the  normiil  posi- 
tion of  the  bowel.  In  almost  all  cases  this  practice  will  succeed.  When, 
on  account  of  spasm  of  the  sphincter,  the  strangulation  is  so  great  that 
gangrene  is  threatened  and  reduction  impossible,  an  anjesthetic  should 
be  administered  and  forcible  dilatation  effected  by  the  thumbs  of  the 
operator,  after  which  the  mass  will  readily  return  within  the  anus.  Once 
reduced,  the  greatest  pains  must  be  observed  to  prevent  the  rejietition 
of  the  accident.  Fecal  accumulation  and  straining  should  l>e  i)reveni«l 
by  the  injecti<m  of  cold  water  when  there  is  a  nce<l  or  desire  for  an 
evacuation,  nnd  by  the  use  of  the  bed-pan.  In  children  it  is  essential 
that  they  should  not  be  allowe<I  to  sqnat  upon  a  low  veswl,  or  pla**© 
themselves  in.  a  constrained  i)osition  at  stool.  The  position  assnme<l 
should  be  one  where  gravitation  will  not  carry  the  intestines  toward  tlio 
anus.  Lying  upon  the  side,  with  the  buttocks  slightly  projecting  over 
the  edge  of  the  bed  or  table,  or  defecating  in  the  knee-elbow  position, 
should  be  insistM  npon.  Any  condition  which  ccmtribntes  to  the  cause 
of  prolapse?  must  t>e  removed  or  palliated.  When,  despite  nil  conserva- 
tive methods,  the  prolapse  becomes  chronic,  growing  progressively  worse, 
operative  interference  becomes  imperative.  The  prejKiration  of  the  la- 
tient  is  the  same  as  for  other  operations  at>out  the  rectum.    After  the 
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narcosis  is  complete,  the  patient  is  placed  in  the  lithotomy  position,  with 
the  pelvis  elei'iited  to  such  an  extent  that  the  intestines  will  ^^mvitnte 
toward  the  diaphragm,  the  mans  returned,  and  a  large  sponge  introduced 
well  up  into  the  buwel.  Tin*  sphincter  ani  and  rectum  should  now  be 
widely  dilated  with  the  speculum  until  the  walls  of  the  bowel  are  brought 
clearly  into  view.  Tlie  Paquelin  rautrry- knife,  heated  to  a  lipht-red 
ortlor,  ia  carried  into  the  bowel  as  high  as  the  limit  of  the  prolnjjMed 
portion^  and  drawn  Htniight  down  the  wall  of  the  ^t  to  the  marjipas  of 
the  anus,  bnmins  its  way  throujrh  the  mucous  nmmbmne.  The  depth 
of  the  furrow  must  be  determined  by  the  extent  of  the  prolapse.  If 
the  entire  thickness  of  the  rectal  wall  is  involved,  as  in  complete  pro- 
lapsus, the  wound  should  extend  well  into  the  muscular  layer.  In  par- 
tial prola^Hie  it  will  Hu^ic^e  to  go  dnwn  to  thu  muscle.  From  four  to  six 
incisir>Qs  should  l»e  made  at  equal  distances  from  each  other.  Partial 
divulsion  of  the  sphincter  should  l)e  made  l>efore  or  after  the  operation, 
in  order  to  prevent  spaam  and  to  secure  rest.  A  comi)lete  recovery  will 
follow  in  the  large  majority  of  cases.  If  tlie  Paquelin  cautery  can  not 
be  obtainetl,  strong  iron  wire,  or  rod-iron,  may  he  nsed  by  heating  in 
the  ordinary  furnace.  The  after-trea.lment  is  to  keep  the  ^latient  quiet 
with  mild  opium  narcosis,  and  after  five  or  six  days  to  move  the  bowels 
with  a  cold-water  enema,  keeping  the  patient  in  the  recumbent  posture. 
Th<^  cure  is  efTect^d  by  the  fommtictn  of  inflammatory  wlheslons  between 
the  mucous  membrane  and  muscle,  and  between  the  outer  wall  of  the 
rectum  and  the  peri-i-eclal  connective  tissues  and  fasclje.  The  older 
operation  of  excising  a  V-shaped  piece  of  the  mucous  membrane  and 
afterward  uniting  the  edges  by  sutures,  is  bloody  and  truubleaume,  and 
not  to  be  compared  to  the  procedure  above  given. 

In  ckro-nw  prolapsus,  the  operation  is  the  same,  provided  that  reduc- 
tion can  be  effected.  The  incisions  with  the  cautery-kaife  must  extend 
deeply,  as  above  indicntwl.  When  reduction  is  impii-ssible,  owing  to  the 
inflammatory  thi<!kRning  of  the  protruded  mass,  then^  is  no  al  temntire  but 
in  excision.  In  this  operation  the  Integrity  of  the  sphincter  must  not  be 
impaired.  Preferably,  the  mass  should  be  cut  off  with  a  delicate  i^utery* 
knife,  keeping  just  outside  the  sphincter,  which  is  usually  slightly  drawn 
out  ^vilh  tlie  gut.  The  line  of  incision  should  be  circular,  and,  by  allow- 
ing the  knife  to  bum  its  waj'  shjwly,  all  danger  of  haemorrhage  is  avoid- 
ed.    The  after-treatment  is  the  same  as  in  the  preceding  operation. 

When  the  cautery-knife  is  not  at  hand,  a  rim  of  the  evertwl  mticons 
membrane,  and  a  corresponding  rim  of  the  integument  which  has  been 
drawn  down,  with  the  prolapse,  may  be  cut  off  wirh  the  scissoi-s,  and 
forcejis  inverted  and  sutured  with  catgnt,  as  after  Whitehead's  operatioa 
for  hammrrhuids,  given  on  another  iwge. 

Another  method  is  to  insi^rt  a  series  of  ligatures  of  strong  silk  around 
the  pi-olapsed  mass  at  the  level  of  tlie  anus.  These  extend  through  both 
thicknesses  of  the  gut.  When  tied  tightly,  strangulation  of  the  portion 
beyond  the  ligatures  occurs,  and  this  should  he  cut  off  to  witbiu  a  quor- 
ter  of  an  inch  of  the  ligatures. 
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nj:M0RUH0ID9. 

""^J&pmorrhoifls  or  "piles,"  are  vascular  tamorsor  varicosilies  formed 
beneath  the  miKMHis  membrane  of  the  reeiimi  and  anus.  They  nro 
divided  aiuitdraieally  int<»  ca-ternal  and  internal  hR'tiiorrhoids,  Jntemal 
hffimnrrhoids  are  ajoiain  divided  into  tenouf,  artcrio-rtnou^,  and  capU' 
lary  ha-mnrrhoids. 

The  veins  which  are  involved  in  hemorrhoids  belong  to  two  plexnses, 
Iwtween  which,  ordinarily,  there  ia  not  a  free  HnastomosiN.  The  inferifir 
or  external  htpmurrhuittal  plexus  is  situated  in  the  last  ixirtinn  of  the 
rectum,  within  al»out  one  inch  of  the  anns,  and  the  blood  from  this  jsirt 
nstuma  by  way  of  the  middle  and  inferior  hemorrhoidal  veins  to  the 
iliacfl,  and  thence  by  the  Inferior  cava  to  the  heart.  The  superior  or  in- 
ternal plexU9  occupies  the  rectum  al>ove  this  point,  and  from  this  por- 
tion the  blood  returns  by  the  portal  system,  passing  through  the  liver. 

In  their  inciptency,  external  hamorrhoids  are  simple  varicosities  of 
the  inferior  plexus.  I4iter,  as  a  result  of  en^rgement  and  rejieated  In- 
flammation, the  walLs  l»ecome  thickeniKl  from  the  presence  of  newly 
formed  connective  tissne,  which,  in  the  process  of  contraction  peculiar 
to  this  product  of  inflammation,  often  causes  obliteration  of  the  vein 
within  the  tumor.  The  reumius  of  these  tumors  are  seen  in  almnst  all 
cases  of  chronic  external  hiemorrhoids,  when;  they  appear  as  tags  of 
thickened  skin  of  variable  size  and  shape,  collected  around  the  margin, 
of  the  anus, 

Inlernal  htPniorrJioids  of  recent  development  are  als<j  variwisliies  of 
the  internal  or  portal  plexus,  but  when  of  long  duration  the  tumore 
Tery  frequently  contain  arterioles  of  considerable  size.  The  mucous 
membrane  of  the  deeper  portions  of  the  rectum  is  at  times  studded  with, 
email,  raspberry-like  elevations,  which  bleed  profusely,  are  found  to 
contain  a  rirh  network  of  capillaries,  and  for  this  reason  are  termed 
ca.pillary  h<r.morrhoids, 

Bxternal  Htsmorrhoids — Acute  and  Chronic. — This  form  of  tutnor, 
commonly  knuwn  as  "dry  piles,"  is  of  fre(]uent  occurrence.  Kew  indi- 
viduals live  beyond  the  age  of  forty  without  being  aflferte<l  with  this 
lesion.  The  chief  cause  is  habitual  constipation  and  the  over-distention 
of  the  lower  portion  of  the  rectum  in  the  act  of  defecation.  Prolonged 
straining  at  stool,  even  without  the  discharge  of  fecal  matter,  will  also 
aid  in  the  development  of  piles.  Gravitation  by  reason  of  the  erect 
IMPslure  is  also  entitled  to  a  nmsidemtion  in  the  iPtiology  of  hirmor- 
rhoid.s,  since  man  is  the  only  animal  thus  affected.  Pressure  npon  the 
iliac  veins  or  the  inferior  cava  by  the  gravid  uterus,  or  any  form  of 
tumor,  will  also  aid  in  prtKlucing  varicosities  of  the  hivmorrhoidal  veins 
as  well  as  in  those  of  the  lower  extremitiej!. 

A  patient  who  is  suffering  from  an  acute  external  hemorrhoidal  tu- 
mor will  usually  give  a  history  of  constipation  and  straining  at  stoi)!, 
with  an  unnatural  sense  of  fuUneas  and  heaviness  about  the  anus,  and 
of  considerable  pain  while  tile  evacuation  is  taking  place,  for  several 
days  before  the  prcjtrtision  Is  noticixl.     Immediately  after  an  evacuation 
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a  swellinjf  is  nnticed  just  ontaide  of  the  anus  whirh  is  pnlnfiil   to  I 
touch,  and  which  can  not  l>e  pushed  inln  the  bowel.     Upon  inspection, 
a  recent  external  hiemorrholdal  tumor  usually  appears  tense  and  glis- 
tening on  the  surface,  and  red  or  reddish-blue  in  color.     It  is  partly 
within  and  partly  outside  of  the  anus.    There  may  be  a  single  swell- 
ing, which  is  spherical  in  Khux>e^  or  it  may  be  erescentic,  occupying  half 
of  the  nnal   ninr^^in.     If  not  observed   until   after  several    days    have 
elapsed,  and  wiien  the  tension  or  x>arti»l  strangulation  has  nut  been  re- 
lieved, ulceration  may  have  occurred,  with  inflammation  and  indunitiun 
of  the  tissues  near  the  base  of  the  tumor,     in  other  inwtanres  which  do 
not  come  under  the  obsen-atiou  of  a  physician,  the  patient  goes  to  be 
pushes  the  tumor  within  the  anus,  the  symptoms  disappear  with-in  a 
or  two,  to  recur  again  and  again  under  the  same  conditions. 

Chronic  exlr:rmtl  hmmorrludils  differ  from  the  acute  form  jnst  d 
scribed  in  the  following  particulars  :  They  are  brown  or  bluish  in  color, 
ant  not  tense  nor  |>ainfiil,  are  loose  and  flabby,  and  have  a  thicken 
leathery  feel  when  pinelied  l>etween  the  fingers. 

Treatment. — ^The  treatment  may  be  palliative  or  curative.  If  tbe 
palliative  treatment  is  determined  upon,  the  immediate  indication  is  to 
relieve  the  tension  in  the  tumor  by  returning  it  within  the  unus.  The 
patient  should  be  placed  in  the  left  lateral  or  knee-shoulder  {insition, 
the  protruded  jnirttim  and  tingt^rs  of  the  operator  thoroughly  lubricatwl, 
and  reduction  effected  by  well-directed  pressure,  combined  with  slight 
dilatation  of  the  sphincter.  If  the  tumor  Is  so  large  that  it  can  not  be 
reduced,  relief  may  be  obtained  by  the  local  application  of  the  ice-bag, 
or  cold  xvaler.  The  majority  of  cases  will  be  relieved  temfKUTirily  by 
this  treatment,  and  a  certain  proportion  may  not  suffer  a  relapse,  but 
the  rule  is  for  the  tumor  to  recnr  from  time  to  time  until  it  is  otired 
fimilly  by  an  operation.  ^J 

In  operating  for  the  cure  of  external  piles,  the  llgatnre  is  rarely  d^B 
nmnded.  If  the  masses  are  extensive,  it  will  he  advisable  to  excise  them 
after  the  method  of  Whitehead.  If  there  is  a  single  tumor  or  one  or  two 
small  haimorrlioids  which  are  inflamed,  immediate  relief  may  be  obtained 
by  incising  it  Tliis  procedure  may  be  rendered  painless  by  the  follow- 
ing method:  The  smallest  hypodermic  newile  is  attached  to  the  syringq^H 
containing  about  in.  xv  r»f  a  4-per-cent  solution  of  cocjiino  hydrocbhimt*^^ 
The  needle  is  iuti*oduced  into  one  side  of  the  tumor  at  its  lias«  to  the 
depth  of  about  one  eighth  of  an  inch,  and  three  or  four  minims  of  the 
8fjlnii(m  forceil  out ;  a  minute  later  it  is  carried  farther,  and  the  manoeu- 
vre repeated  until  the  needle  has  completely  transfixed  the  mass,  and  all 
the  fluid  injected.  Within  fire  minutes  the  amestbesia  is  usually  so 
complete  that  the  tumor  can  be  laid  open  with  the  bistoury  wiiliout 
pain.  The  bleeding  i.s  insigniliranl,  and  is  ea.sily  arrtisted  by  parking  a 
tuft  of  borated  cotton  or  lint  into  the  wound.  No  after-treatment  is 
retpiired.     The  wound  heals  after  five  or  six  dnys  and  the  pile  is  cumd. 

Old  external  jiiles  m.ay  be  removed  by  gnisjiing  the  tumor  with  a  pair 
of  mouse-tooth  foreeps  and  clipping  it  off  near  its  base  with  a  pair  of 
scissors  cun'ed  on  the  fiat.     Local  anajsthesia  should  also  be  employed. 
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mi^rnal  //^'morrAoiV?^.-— Constipation,  over-distention  of  tlifi  rectum, 
nnd  i)nil<in<;eil  Htraiiiiii^  at  s^K>l  must  also  l>e  rousidered  ns  ninung  the 
principal  canines  uf  intcriiul  an  well  at*  external  pilm.  In  additiun  to 
these,  any  disease  ol  the  liver  whirh  cmises  a  rt'tHitlaiinn  of  the  return 
of  blood  through  the  portal  circulatiou  will  aid  in  producing  internal 
hsemurrhoids. 

Pressure  ujKjn  the  portal  vein,  or  upon  the  inferior  mesenteric  vein, 
whether  duo  to  an  overloaded  couditiou  of  the  alimentary  caual,  ur  a 
tumor,  will  produce  the  same  effect. 

A'^Tn/j/owi*.— Internal  piles,  as  a  rule,  cauae  little  or  no  pain  or  an- 
noyance until  they  arc  sufficiently  developed  to  be  caught  in  tlie  grip 
of  the  sphincter,  or  are  protruded  throngh  the  anus.  Previous  to  their 
descent,  however,  a  variable  amonnt  of  bleeding  has  usually  occurred, 
often  enough  to  attract  the  attention  and  excite  the  alarm  of  the  patient. 
Thi»  is  r.speei»lly  true  of  the  arterio-venous  and  capillary  tumor,  al- 
though the  venous  tumor  not  infrequently  gpves  rise  to  considerable 
hffimorrhage. 

Upon  digital  examination  the  presence  of  the  hcemorrhoids  may  be 
easily  recognized,  nnd  ocniar  demonstration  may  be  made  by  the  care- 
ful dilatatiun  of  the  sphincter  with  the  Sims  rectal  speculum.  If  a  free 
enema  of  warm  water  I>e  u<lnnni8lered,  the  tumors  will  usually  protrude 
with  tlie  diHcharge  of  the  water  if  the  patient  is  placed  in  the  s<]uattiDg 
posture,  and  is  dirtn'ted  to  make  a  strong  expulsive  effoii. 

Treatment. — Venous  nnd  arterio-venous  internal  hiemfin-hoids  may 
be  cured  by  one  of  three  methods— the  ligatore,  by  exci^on,  the  clamp, 
and  the  injection  of  carbolic  acid ;  the  capillary  variety  by  the  mild 
api>licatii>n  "f  the  cautery  or  nitric  acid. 

Of  these  methods,  the  ligiiture  and  excision  are  by  for  the  more  Kalis' 
factory  and  thorough  openilions.  The  clamp  is  preferred  by  some  oper- 
ators, but  in  the  opinion  of  the  author  is  inferior  to  either  of  the  above. 
It  requir«'H  a  ajiecial  instrument  and  a  (rnutery  a]>paratus,  while  the  other 
priicedurps  are  done  with  tho  ordinary  instruments  of  (he  general  prac- 
titioner. Moreover,  the  danger  of  hiemorrhage  is  greater  after  the 
clamp.  Either  of  these  three  methods  is  preferable  to  the  injection  of 
carbolic  acid.  The  objections  to  this  operation  are,  that  it  does  not 
always  succee*!,  it  requires  a  kmg  lime — sevend  weeks,  and  at  times 
months — in  effecting  a  cure.,  peripr<irtitis  and  abscess  of  the  ischio- 
rectal fossa  may  ensue,  and  hepatic  embolism,  with  abscess,  is.  however 
remoie,  a  possibility.  Not  infrequently  ulcer  of  tlie  bowel  results, 
which  iif  itself  rftpiires  to  be  <'uixHi.  In  its  favor  it  may  be  said  that 
the  treatment  can  be  carried  on  without  ether  narcosis,  in  almost  all  cases 
without  going  to  bed,  and  is  not,  as  a  rule,  accompanied  by  great  pain. 

As  between  the  ligature  aud  excision  it  may  be  concluded  that  the 
fumh>r  is  bloodless,  simple  in  tet^bnique,  satisfoct4>ry  in  n^sults,  and  con 
be  done  in  about  one  tliirrl  nf  the  time  required  for  excision,  ^yhiie- 
h^aeVs  oj^mtion,  while  more  bloody,  yields  a  cure  equally  radical, 
quicker  by  fi-om  five  to  ten  days,  and  is  somewhat  less  painful  for  the 
lirst  five  days  after  the  operation,  and  is  more  cleanly.    In  my  opinion. 
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the  ligature  will  continne  to  be  more  generally  practiced  than  all  other' 
methods  for  the  radical  cnre  of  haemorrhoids. 

Oprrntion  by  the  hiijatxTf., — The  ])rt'i»ui-ation  of  the  ]m(ieDt  is  the 
same  a8  in  nthtrr  ox>eniti(>[is  alMmt  the  reoluni.  ^V'hen  fully  iinssthe- 
tized,  the  lithotomy  position  should  be  preferred^  or,  if  help  is  scarce,  or 
the  ronvenienoe  of  the  operator  is  better  suited,  (he  jwitient  niny  lje 
placed  uiKtn  the  left  aide,  with  Che  left  arm  behind  the  bud^-  ami  the 
thighs  and  le^  flexed. 

The  first  step  is  the  dilatation  of  the  sphincter,  which  is  accomplished 
by  introducing  the  thumbs  or  first  and  second  fingers  of  ea**h  hand 
anti  stretching  the  moscle  in  all  directions,  until  relaxation  is  compltfte. 
This  should  not  !)o  too  rapidly  pfffwt«d,  fur  Unxx  of  tearing  the  filMtrs.  A 
soft  sponge  secui-ed  by  a  strong  silk  thread  is  carried  intf)  tho  rectam 
above  the  piles,  in  order  to  prevent  the  descent  of  fecal  niait*?r  ;  <)r  k 
Barnes's  dilator,  as  rernmmended  by  I>r.  WilHs  P.  King,  may  Im  intro- 
duced and  then  tilled  with  water.  The  bowel  should  then  be  irrigated 
with  l-t4>-5(XK)  sublimate  s<>lution. 

Seated  in  front  of  the  patient,  the  operator— presuming  that  the 
tumors  are  present  in  the  entire  anal  circumference — intrtMliires  one  or 
two  fingers  of  his  left  hand  aiul  by  pn^ssurt*  with  the  p;ilmiir  surface  of 
the  lingers  from  above  downward,  brings  the  mucous  membrane,  which 
lines  the  ha^raorrhoithil  tumors  and  these  tumors  well  down  to  the  mar- 
gin of  the  anus.  In  tliis  way  he  is  perfectly  able  to  discover  how  high 
up  the  needle  and  ligature  mast  be  introduced  in  order  to  cut  off  all  the 
varicosities. 

AV'ith  a  pair  of  scissors,  or  a  sharp,  small-bladed  knife,  he  now  makes 
an  ineisiim  at  the  muoo-cutaneous  juncliun,  and  tins  incision  shnald 
extend  through  tho  skin  and  follow  somewhat  the  irreguhu-ities  of  the 
various  tumore. 

This  done,  a  large,  sttnng,  haU-curred  needle,  armed  with  a  long 
doubled  Chinese  twisted-silk  ligatui-e,  so  strong  that  the  operator  haa 
essayed  in  vain  to  break  it,  and  held  by  a  finn  holder,  is  introduceii  as 
follows:  For  the  patient's  h'ft  si<lc  (oijerator's  right)  the  neetUe,  con- 
cavity toward  the  ox)erator,  is  introduced  into  the  incision  just  made  and 
is  carried  to  (he  depth  of  about  one  eighth  to  one  quarter  inch — jnst 
enough  to  well  engage  the  iKiint.  With  the  fingers  of  the  left  band 
dragging  down  the  tumor,  and  the  base  of  the  hjcmorrhoiil  thus  well 
defined,  it  is  evident  that,  if  the  needle  were  plunged  directly  through 
to  the  base  of  tlie  tumor,  it  would  ]ki8s  thix)ugh  or  so  near  to  the 
peripheral  filjers  tjf  the  sphineter-uni  muscle  that,  as  the  ligature  was 
tightened,  thtiso  would  l>e  sacrificed  and  the  integrity  of  this  muscle 
impaired. 

Therefore,  as  soon  as  the  needle  is  engagt-d  as  jnst  deecribed,  enough 
to  clear  the  sphincter,  it  is  turned  completely  over,  wi  that  the  convexity 
is  toward  the  operator,  and  is  then  carried  along  the  inner  surface  tif  the 
sphincter,  well  away  from  the  mucous  membrane,  until  the  ji^int  is  felt 
to  tonch  the  level  of  the  finger,  which  all  the  while  has  remained  fix«'d  nt 
the  base  of  the  tumor.     It  is  aguiu  turned,  c<mcavity  to  the  ujierutor, 
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which  brings  the  point  through  the  mncous  meinbrunt;  upon  the  finger 
h>cated  there,  which  finj^er  now  guides)  Ihe  point  of  lln'  instrument  out  at 
the  anus.  Dividing  hath  threads  and  liberating  tlie  needle,  the  donble 
ligatures  are  ready  for  tying.  At  this  step  of  the  operation  two  imjtor- 
tant  j>oint8  are  (o  be  ronsidered:  1.  Tlmt  the  ligatures  be  crossed.  2. 
That  not  too  much  tissue  Ite  idlowed  in  tlie  grasp  of  each  thrend.  The 
threads  may  Iw  disa-ssocmted  by  tn»clion  on  the  ends*  and  then  inter- 
locked by  carrying  on  one  side  of  the  tumor  one  thread  over  the  other. 
Not  more  than  three  quarters  of  an  inch  uf  the  anal  circumfereD<?e  should 
be  cut  tiflf  by  one  set  of  double  ligutureu.  Mea.siiring  then  about  one  half 
nf  this  distj^nc*!  on  each  side  (»f  the  ])oint  tniv*'rsed  by  the  threads,  cut 
with  the  8cia.soffl  directly  through  the  anal  margin  down  to  the  level  of 
the  encircling  incision  made  at  the  nni<'o-cntaneou»  junction.  When 
this  perpendicular  incision  passes  through  a  hiemorrhr>id,  the  bleeding 
should  be  prerented  by  applying  a  forceps  before  the  cut  is  made.  The 
entiix;  luemorrhoidal  cin'umference  is  thus  divided  into  segments  of 
about  three  quart'crs  of  an  inch  in  length  each. 

The  ligatures  are  now  very  tightly  tied  by  the  reef-knot  (Fig.  Ill), 
the  ends  left  long  and  the  group  of  four  threads  looped  together.  If  the 
operator  la  not  ambidextrous,  the  ligatures  for  the  patient's  right  side 
(operator*s  left  hand)  may  Imj  introduced  from  within  out. 

Each  tamor  or  section  is  treated  in  the  same  manner,  until  all  are  com- 
pleted, when  all  the  strangulated  tissues  are  cut  away  with  the  curved 
scissors,  leaving  stump  enough  to  hold  the  loops  seoui-ely.  The  threads 
are  now  cut  4i(T  <me  inch  from  the  knots,  the  nwlal  plug  withdniwn,  « 
meiliuni-slz<?  rublier  tube  four  inches  long  is  wTai>p*'d  nirh  iodoformized 
g:iiizf%  lubricat#tl  with  vaseline  and  Introduced  for  ihi'ee  inches  into  the 
rectum,  and  a  pad  of  gauze  and  cotton  and  T-bandage  applied. 

It  is  advisable  to  give  a  hypodermic  or  a  suppository  of  morphia  as 
the  operation  is  being  completed,  jus  ]>ain  is  present  in  almost  all  cases. 

The  dressing  may  be  removed  and  the  liowels  moved  by  enema  on  the 
fourth  or  fifth  day.  The  catheter  is  fi-equently  ivKpiii-ed  for  the  firat  few 
days  after  the  operation.  Tlie  ligatures  come  away  about  the  twelfth 
day,  and  the  recovery  is  complete  about  the  third  week. 

Exrision  of  (he  Ihrmorrhoid'tl  Varicosities^  iogeihi^r  iri/h  n  Circle  of 
the  Terminal  Mucous  Membrane  of  the  Rectum —  W/titthead's  fjpera- 
tion. — The  preparation  of  the  patient  and  position  on  the  table  are  the 
same  as  just  given. 

Tlie  sphincters  are  thoroughly  paralyzed  by  digital  stretching,  so  that 
they  have  no  grip,  and  permit  the  hipmorrhoids  and  any  prolapse  there 
may  l>e  ro  descend  without  the  slightest  impediment. 

By  the  use  of  scissors  and  dissecting  forceps  the  mucous  membrane  is 
divided  at  Its  junction  with  the  skin  round  the  entire  circumference  <if 
the  bowel,  every  Irregularity  uf  the  skin  being  carefully  followe<l. 

The  external  and  the  commencement  of  the  inlenial  sphincters  are 
then  exjviKsed  by  rapid  dissection,  and  the  mucous  membrane  and 
attached  hremorrhf)ids  thus  separated  from  the  submucous  be<l  on  which 
they  rested,  are  i>iilled  bodily  down,  any  undivided  x>o>nts  of  resistance 
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t>c!ng  snipped  across,  and  the  hflimorr holds  brought  below  the  murigiii  of 
the  ftnus. 

Tlie  mueoiia  mpmbrann  abovp  the  haemorrhoids  is  now  divided  trans- 
versely in  successive  stages,  and  the  frw;  margin  of  the  severiHl  luembrane 
ia  attached  aa  stion  as  divided  to  the  free  margin  of  the  skin  below  by  a 
suitable  nuni*>^i*  of  silk  sutures.  The  complete  ring  of  piJe-bearing 
miifous  nieiiibmue  is  thus  removed. 

Whitehead  advises  that  torsioa  be  applied  to  all  bleeding  points,  &s 
the  operation  process.  The  dissection  is  comimratively  dry.  if  tlie  (>i>er- 
ator  keeps  close  to  the  inner  sui*face  of  the  external  sphincter,  and  works 
with  the  linger  or  the  dull-pointed  scissors. 

The  silk  sutures,  inserted  as  the  rim  of  the  mucous  membrane  is 
finally  snipjwd  off,  prevent  any  great  amonnt  of  hsemorrhage. 

Iodoform  may  be  insufflated  upon  the  raw  aur&ices.  and  an  ortlinary 
T-bandage  dressing  applied,  The  sutures  are  allowed  to  come  away  uf 
their  own  acrnrd. 

The  operation  with  the  rfnmp  and  cautery  \s  xwrformed  as  follows: 
After  stretching  the  sphincter,  the  tumor  is  drawn  out  and  grasped  at  its 
base  between  the  jaws  of  the  clamp  (Fig.  562),  and  the  blades  cittsed  by 
tightening  the  screw  in  the  handles  until  the  haimorrhoid  is  strangu- 
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lated.  It  is  advised  to  grsap  the  haemorrhoids  in  sucli  a  manner  that  the 
instrument  points  directly  up  the  lM)wel.  ^Vitll  the  scissors  the  mass  is 
cut  away  about  one  fourth  of  an  inch  extenial  to  the  clamp,  and  the  cut 
surface  thoroughly  cauterized  with  the  Paquelin  or  the  actual  cautery. 
The  ivory  plates  upon  the  jaws  of  ihe  (^lamp  protetl  the  mucous  tnem- 
brane  of  the  bowel  from  U'ing  burned.  When  this  is  done,  the  bhides 
should  be  slowly  separate<l,  and,  if  any  oozing  is  seen,  the  bleeding  point 
should  he  again  touched  with  the  cautery.  The  after-treatment  ia  the 
same  as  for  the  preceding  operation. 

Injection  with  Caiholir  Acitl. — The  hmmorrhoid  to  Ite  operated  uptm 
shouhl  be  exposed  with  the  speculum  or  dmwn  well  out  with  the  fingers. 
If  it  is  a  long  pedunculated  tumor,  the  needle  should  be  introduced 
fi-om  the  puiut  to  near  its  base.  If  it  is  n)und  or  oval  in  shajw,  the 
needle  should  pass  through  the  longer  diameter  of  the  mass  near  the 
level  of  the  mnrons  membrane  of  the  bowel.  The  mucous  membrane 
and  integument  should  be  well  covered  with  vaseline  to  prevent  excoria- 
tion from  the  acid  which  may  leak  fi-om  the  .syringe  orooaeoutof  the 
tumor. 

The  ordinary  hypodermic  syringe  will  answer  every  pnrp(»e  If  one  or 
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twoextm  long  and  fino  noftdlea  are  apciirwl.    In  Fig.  COS  is  eliowo  an 
apjKiratns  esi)ecially  desitrned  for  this  opemtinn. 

From  ten  to  twenty  minims  of  a  4-p«?r-cenc  cocaine  solution  (the  qiinn- 
lity  bein^:  <letennined  by  the  ^ize  of  the  tnmor)  are  iirst  rhpt>wn  in.  and 
the  iusLriimi'Ul  unscrewed  from  tlie  needle,  leaving  this  sticking  in  the 
tnmor.  The  carbolic-acid  solntion  is  now  drawn  into  the  syringe,  and 
this  is  agiiin  screwed  on  to  tlie  needle.  After  fnmi  one  to  thrc<i  minutes 
the  anrcstlit'pia  will  he  complete,  and  the  solution  should  t>e  forced  shiw  ly 
Into  the  tumor,  being  di.slriliut«Jl  in  the  line  in  which  the  oi«-aini'  was 
inje<-ted.  It  is  advisable  to  operate  upon  a  aincio  hjomorrhoid  at  each 
o])eration.  The  strength  of  the  soluliou  and  the  qnautity  to  be  em- 
ployed will  be  determined  by  the  size  and  condition  of  the  tuiuur.    If  a 
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rapid  sloughing  of  the  mass  is  deaii'ed,  this  result  may  Iw  secured  by 
using  a  solution  of  equal  parts  glycerin  and  carbolic  acid,  and  from  five 
to  twenty  minims  should  be  introduced  unless  the  hn?morrh(tid  is  un- 
usually lai^.  After  injecting  a  solution  of  this  strength  the  tumor  be- 
comes hard,  and  changes  to  a  blue  or  bluish-gray  color.  In  from  twenty- 
four  to  forty-eight  hours  the  mass  sloughs  away,  and  by  the  fourth  or 
fifth  day  hits  disappeared,  leaving  only  a  sniull  ulcer  in  thenuicouH  mem- 
brane con<esp<induig  to  the  base  of  the  hflcmorrhoid.  If  a  10-per-cent 
solution  is  employed^  sloughing  rarely  occurs,  and  a  much  gi^eater  (juan- 
tity^from  tw(?nty  to  thirty  nnuinis — can  Iw  injected.  A  mild  dt>gree  of 
inllammation  is  establishe«l,  followed  within  a  few  days  by  a  diminution 
in  the  size  of  the  tumor,  which,  in  a  certiiin  proportion  of  cases^  grad- 
ually undergoes  atrophy  and  entirely  disapj)eai-s.  The  degree  of  ]jaiu 
following  the  injection  of  the  stronger  solution,  after  the  temimniry 
amesthesia  secured  by  the  cocaine  has  pa.ss**d  off,  varies  witli  different 
individuals.  In  simic  of  my  ntsi^s  it  was  so  insignilicant  that  the  patients 
rent  immediately  about  their  vocations.  In  others  the  same  solution 
'caused  great  annoyance  and  considerable,  though  never  alarming,  intlum- 
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i      ilder  solutions  are  also  painful  at  times,  thoogh  in  a 

as  degree.     In  choosing  between  the  weak  and  strong  solutions  jnst 

Ten,  the  operator  mnat  be  guided  chiefly  by  the  time  in  which  it  is 

ired  to  effect  a  cure.     If  expedition  is  demanded,  the  strong  injec- 

s  shou       be  employed  ;   if  not,  the  weak  Bolution  is  preferable  to 

tgm  wi       a      I  if  necessary,  this  may  be  increased  in  strength  at  a 

ibsequeni        :i  ition. 

In  a  hitmorrkoids  the  chief  symptom  ia  hstnotrhage.     The 

jccmw  ffith  and  after  each  atool,  or  may  follow  violent  exercise 

Muing.  the  finger  is  carried  into  the  bowel,  no  tumors  are  felt, 

luu  there  Is        lally  no  tenesmna.     If  the  specnlum  is  employed,   the 

Lucous  Tnem.-'.M^ne  will  be  seen  to  be  studded  with  bleeding  points  or 

its  projecting  a  slight  distance  from,  the  normal  level  of  the  lining 


lembi-aue  of  the  rectum, 
n  appearance,  and  bleed 
ire  really  new  formatio 

ops. 

The  ire^ivient  consi 
peculnm,  and  in  ton 
ery  until  all  bleeding 
icid  should  be  applit 


are  red.  not  unlike  small  raspberries 
slightest  provocation.  They 
ktion-tissue,  rich  in  capillary 


n  I 


Ul* 


he  anus  and  rectnm  with  the 
K>iiit8  with  the  Paquelin  cau- 
ery  \s  not  at  haud^  pui-e  nitric 
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KifJneps. — Certain  tlisease*!  conditions  of  th(»  kidneys,  resulting 
chiefly  from  traumatism,  but  in  some  instances  idinpatliit:  in  oni:iu, 
demand  a  careful  conaideration,  and  at  limes  active  interference,  at  the 
hand8  of  the  surgeon. 

UW/irf*.— S«»iuti<ma  of  rontinnity  in  those  organs,  citherns  a  pesnlt 
of  concussion  or  from  the  penetration  of  a  foreign  body,  are  among  the 
mrwt  dangerons  visceral  letdons.  Ru]>tiire  of  the  kidney  occurs  not  only 
from  vi)tlence  applied  imnie<liately  over  the  anatomical  seat  of  this  organ, 
but  indirectly,  as  from  n  fall  on  the  head  or  feet.  The  conditions  which 
result  are  practically  ideulical.  whether  tliere  is  a  penetrating  wnnnd  or 
not.  Hjpmorrhage  is  immediate,  and  is  proportionate  to  the  extent  of 
kidney  involved  and  to  tlie  vaflculnrityof  tlio  part  injured.  Shock  is 
nsually  well  marked.  Vomiting  is  pi-esent,  with  pallor,  cold  i»erspira- 
(i(in,  ntpid  and  weak  pulse.  Pain,  if  sevrn*,  is  felt  in  the  rpgi<ui  of  the 
organ,  and  is  transmitted  in  the  direction  of  the  ureters,  down  the  leg, 
and  into  the  testicle  of  the  injured  side  in  the  male,  which  organ  is  usu- 
ally drawn  lip  toward  the  external  ring.  Extravasation  of  nrine  takes 
place,  and,  when  the  capsule  is  torn,  finds  its  way  Into  tlie  loose  areolar 
tissue  of  the  n^troperitoneal  space.  Hemorrhage  (Hicurs  in  the  same  way» 
as  well  as  intii  the  uriniferous  tnbnles  and  pelvis  of  the  kidney.  The 
organ  may  be  displaced  by  concussion,  usually  traveling  downward  and 
towanl  tlie  median  line. 

The  gi/mptoms,  although  varying  with  the  extent  of  the  lesion,  are 
usually  those  of  profound  shook.  Pain,  not  only  local,  but  extending 
in  the  direction  just  described,  together  with  the  presence  of  bloody 
urinf,  in  a  patient  who  ha-s  receive<l  a  wound  in  the  lumbar  rt^gion,  or  u 
severe  concussion,  and  who  has  no  bimlder  or  urethnil  disi-ase  to  account 
for  hmmatmin,  are  symptoms  which  point  quite  clearly  t<i  the  nature  of 
the  injtiry.  Partial  suppression  of  urine  is  not  nncommou.  A  marked 
elevation  of  temperature  usually  follows  the  reaction  from  shork.  The 
febrile  movement  is  chiefly  due  to  the  inflammation  which  follows  the 
escape  of  urine  into  the  retroperitoneal  space.  With  the  advent  of 
pns-fi>nualitjn,  locid  tenderness  is  increased,  the  area  of  inflammation 
spreads,  tiie  more  superHcial  structures  bec<mie  tense,  the  intcgunifnl  is 
reddened,  and  rigors  or  chills  occur,  followed  by  exacerltatiousof  tem- 
pemtore. 
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The  prof/nosifi  \s  unfavorable,  hut  must  cliiefly  depend  npon  tlie  ex- 
tent of  the  injury,  as  detemiincNl  by  tlio  earlier  Hymiitoms. 

The  (rcatmcnt  may  be  radicnf  or  coiuterNiUrf..  ImmecUnu*  oi>f?rati(m 
wirhiu  the  peri<xl  of  shock  is  scarcely  to  l)e  thought  of.  If  the  symjitoros 
of  hicmt)rrhage  are  alarming,  dellgation  of  the  extremities  Bhould  l)e 
practiet'd.  and,  if  syncope  is  still  threatened,  the  intra-venons  injection 
of  a  saline  solution  siionld  bo  iterfomied.  Direct  operative  interference, 
by  cutting  down  upon  the  wounded  organ,  will  bn  rarely  calleil  for. 

Witli  the  earliest  symptom  of  abscess  an  exploratory  incision  ishonld 
be  made.  It  is  advisable  to  insert  the  aspirator-needle  at  the  points  of 
greatest  tendeme^  and  induration,  and,  if  pus  is  discovered,  the  incision 
should  be  niaile  along  the  needle  as  a  guide.  If  pus  can  nut  be  obtained 
by  using  the  aspirator,  the  incision  is  still  indicated  if  the  symptoms  of 
sepsis  above  given  are  present.  The  organ  may  be  readily  reached  by 
cutting  panillel  with,  and  about  three  inehe-s  and  a  half  external  t<>.  the 
spines  of  the  lumbar  vertijbrie.  The  kidney  is  locaIe<l  just  in  fnmt  of 
the  outer  border  of  the  qnadmtus  lumborum  muscle,  its  lower  extremity 
reaching  down  to  the  level  of  the  umbilicus. 

If  an  abscess  is  found,  it  should  be  irrigated  with  l-to-fiOOO-sublimate 
solution,  and  free  drainage  established. 

The  kidney  is  often  the  seat  of  morbid  changes,  which  occur  partly 
from  intfiTinl  violence  and  partly  from  iciioputhic  causes,  which  may  ut 
times  justify  the  surgical  Invasion  of  this  organ.  Pyelitis,  pyonephrosis, 
calcuJus.  liydronephroeis,  and  certain  new  fonnarions,  as  cysts,  carci- 
noma, saivoma,  rhabdomyoma,  adenoma,  angioma,  tuberculosis,  and 
gunmiiL,  are  among  tlie  cliief  diseases  of  a  surgical  nature. 

Pyelitis^  or  intlanimation  of  the  pelvis  of  the  kidney,  may  be  caused 
by  the  irritating  effects  of  calculi  in  the  caliees  or  ]>elvis  of  this  orgnn, 
which  <Io  n4tt  escajm  readily  inttt  and  thriiugli  the  urot<ir:  to  over-(li»t*'n- 
tion,  resulting  from  nrethnU,  vesical,  or  ureteml  obstruction,  or  by  ext«n- 
sion  of  an  inflammatory  process  from  below  upward  {urethrlfis,  a/frfift't, 
ureteritis).  It  is  less  frequently  caused  by  direct  violence  from  without, 
or  may  be  [xirt  of  an  idioi>athic  perinephritis.  It  is  readily  understood 
how  a  strictuit)  of  the  urethra,  enlarged  prostate,  or  an  obstructed!  ureter 
would  force  the  urine  back  ux>on  the  kidney,  causing,  in  severe  and 
chronic  ciuses,  destruction  of  this  organ,  and  a  pyelitis  before  this  could 
occur.  In  like  manner,  the  inflammation  in  a  urethriti.s  or  cystitis  may 
travel  along  the  ureter  nntil  the  pelvis  of  the  kidney  is  involved. 

The  diagnosis  of  pyelitis  can  not  be  so  readily  made  out  by  the  syra]>- 
toms  referable  to  the  inllanimalion  in  the  jH^lvis  pn>i>or,  as  by  a  study  of 
the  conditions  which  pn^cede  it.  Fain,  which  is  present  in  this  tUseuse. 
is  present  in  a  variety  of  kidney  lesions,  and,  as  in  neumlgia  of  this  or^n 
{nepkrulffia),  it  is  met  with  when  no  8ym])toms  of  inilammation  exist. 
If,  after  an  attack  of  renal  crolic,  pain  (»f  a  mon;  constant  and  less  excru- 
ciating chanu'ter  is  felt,  deep  in  the  lumbar  region,  being  on  one  side 
only,  and  on  that  side  upon  which  the  colic  occurred,  and  if  pas  is  pres- 
ent  in  the  urine  whei^'  no  cystitis  or  urethritis  exists,  pyelitis  should  be 
strongly  suspected.     Pei-sisting  puin  in  this  region,  in  a  jtatienl  suffering 
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from  obstrnotion  in  tliP  urinary  track,  Iwyond  tlin  pelvis  of  the  kidney, 
is  also  strnng  evidence  in  favor  nf  pyelitis.  not^vithstandLng  thut  ilie  pns 
present  is  known  to  come  from  other  sburcea.  Added  to  the  above,  the 
febrile  movomenf,  iind  ripirs  of  thfi  fntlnnimatory  process,  the  friHjuent 
micturition,  the  cxnj?gemtion  of  pnin  iip<in  pointed  and  deep  pressnre, 
and,  in  the  later  staji^es,  the  presence  of  a  tumor,  caused  by  the  dilnted 
organ,  and  the  dia^osis  of  pyelitis  may  be  determined. 

In  cases  of  pyelitis  with  complete  obstruction,  pus  is  retained,  and, 
together  with  the  urine  excreted  by  the  tubules  not  yet  destroyed,  dis- 
tends the  pelvis,  together  with  the  kidney,  cnnsini;  a  hydro-pyo-nephro- 
sis^  ultimately  o|wning  into  the  peritomeum,  pUnim,  or  retri>jierit*meal 
bpflce,  or  it  may  oi>en  through  the  integument  in  the  lumbar  rcj^on,  or 
near  Ponpart^s  ligament. 

ly mi ineni.— This  must  be  directed  to  the  relief  of  pain,  to  the  removal 
of  the  cause  of  the  disease,  and  to  the  maintenance  of  the  patient^s  powers 
of  nwistance  by  judicious  feeding.  The  relief  of  j>aiu  is  obtained  t>y  the 
employment  of  anodynes  and  by  nounterirritation,  as  by  sinn])isnis,  hot 
cloths,  and  cups  to  the  lumbar  region.  When  the  disease  is  ol>stinate, 
and  the  desiruccion  of  the  kidney  Ls  evident,  incision  should  be  made,  and 
free  dndnage  secured,  or,  if  the  patient's  condition  will  jusKfy  a  more 
formidable  procedure,  the  dlsea-wd  organ  should  be  removed. 

Hydronephrosis  is  both  a  congenital  and  an  acquire<i  lesion.  In  the 
congenital  form  the  arrest  of  development  may  be  in  the  ureter  m-  iiretlira, 
with  partial  or  complete  preclusion  of  one  or  the  other  of  these  organs. 
The  urine,  being  nnnblo  to  eaiaipeT  ancumuhites  and  distenrls  the  pelvis 
and  ralices,  causing  destruction  of  the  tubules  and  Malpighinn  tufts,  and 
lenuinating,  if  the  obstruction  la  sufficiently  prolonged,  in  a  cyst,  the 
wall  of  which  is  composed  of  the  pelvis  and  capsule  of  the  kidney.  As 
stated  above,  obstruction  of  the  urethra  usually  ciiuses  inllammation  of 
the  jielvis,  the  result  lH?ing  not  a  simple  Iiydronephnjsi.s,  but  a  hydro- 
pyo-nephi-osis.  Simple  hydrfmephrosis  occurs  in  tare  cases,  when  the 
obsfnu'tion  comes  on  gnidually.  In  ccmgenilal  c«'clnsion  the  liiHtimtion 
of  the  pelvis,  the  atrophy  of  the  kidney,  and  llu^  development  of  u  lai^ 
cyst  may  occur  without  inflammation.  The  character  of  the  obstruction 
will  vary.  Calculus  in  the  ureter,  or  stricture  resulting  from  the  intiam* 
mation  caused  by  the  descent  of  a  stone  to  the  bladder,  pressure  by  a 
neoplasm  or  another  organ,  and  all  lesions  of  the  bladder  and  urethra 
which  retard  or  arrest  the  flow  of  urine,  may  pwjduce  this  condition. 
At  times  the  tumor  is  so  small  thiit  it  may  escape  observation,  or  it 
may  almost  fill  the  abdominal  cavity. 

The  di'affnotris  is  rarely  made  unless  the  cyst  is  sufficiently  large  to 
i&ttract  attention.  The  presence  of  a  fluctuating  tumor  in  the  lumbar 
9giou  will  serve  to  suggest  hydixjnephrosis,  and  the  exjjloralion  of  the 
cyst  with  a  very  fine  needle  will  exhaust,  by  aspiration,  a  fluid  which, 
under  the  microscope,  will  demonstrule  the  exact  nature  of  the  tnmor. 
In  tlir>.se  cases  where  the  obstruction  is  not  permanent,  hut  recurs  at 
intervals,  the  disappearance  of  the  swelling,  niih  the  discharge  of  an 
extraordinary  quantity  of  iirine,  may  be  considered  almost  n  positive 
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sytnplom  of  this  condition.  Whnn  the  wmse  is  vesical  or  iirethraJ,  both 
kidneys  will  l>e  affected.  Urromic  symptoms  may  occur,  and  are  present 
in  the  latter  shjges,  when  the  desfrticliou  of  th(*  tiibulcH  is  irenenil.  If  the 
ohslriirtinu  is  gradual,  the  lolenuice  of  nncniia  is  at  times  ^i^reat,  and 
when  only  a  single  kidney  is  affected,  especially  if  the  noflateral  occlu- 
sion is  not  stidden,  the  other  orgnn  will.  In  roost  cases,  assume  a  functional 
activity  sufficient  for  the  work  of  both  kidneys. 

Hydronephrosis  may  be  mistaken  for  hydatid  cysts  of  this  orjziin. 
for  ovarian  rysts,  cyst  of  the  pancreas  and  spleen,  or  for  nlKloiuinal 
dropsy.  In  abdominal  dropsy  the  fluid  gravitates  to  the  ih?IvLs  and 
changes  with  the  different  potdtions  assumed.  liver-disease  almost 
always  precedes  ascites.  Cysts  of  the  spleen  and  pancreas  are  rare, 
and  ihe  early  history  of  their  development  will  point  to  an  origin  away 
from  the  kidney.  In  hydatid  cysts  of  the  kidney  the  only  positive 
differentiation  is  in  the  recognition  of  the  hydatid  vesicles  in  tbo 
urine. 

TreatTnenl. — In  mild  cases,  whether  the  disease  is  double  or  single, 
operative  interference  ia  not  demanded.  In  stricture  of  the  urethra,  or 
enlaiT^ed  pnwtate,  the  removal  ()f  Ihe  ohstniction  is  imperative.  Symp- 
toms of  Tii-wmia  cjdl  for  the  warm  bath  and  free  perspiration  in  the  effort 
to  eliminate  by  the  skin  the  necessary  quantity  of  urea.  To  thi«,  mild 
pnrgation  may  l»e  added.  When  the  cyst  is  large  enough  to  iij|<!rfero 
with  the  comfort  or  to  threaten  the  life  nf  the  iHiticnl^  it  slinuld  be 
aspirated  or  cut  down  upon  and  drained  by  incision,  or  completely  re- 
moved. In  introduring  the  nspinitor-needle,  the  moat  prominent  jjart 
of  the  protrusion  near  the  last  rib  should  be  punctured.  If  the  con- 
dition of  the  iMitient  will  permit,  preference  should  be  given  to  incision 
and  free  drainage  of  the  cyst.  If  the  cyst-wail  has  not  ndhcred  firmly 
t(»  the  surrounding  tissues,  the  di.sscction  should  be  carried  down  to  tho 
cyst  and  the  wound  packed  with  sublimate  gauze  for  a  day  or  two  tintil 
adhesions  have  taken  place,  after  which  the  <;outenIs  may  be  evncnatcd. 

Jienal  C'nkmlus.—^ume  in  the  kidney  may  be  formed  by  an  ag;gre' 
gntlon  of  urinary  crystals  in  the  tubules,  calioes,  or  pelvis  of  this  otigan. 
To  the  composition  of  these  bodies  epithelia.  mncons  and  other  orgiuiio 
substances  contribute.  Although  chiefly  comiwsed  of  uric  acid  in  va^ 
nous  combinations,  und  oxalic  acid  in  combination  with  lime,  renal  cal- 
culi may  be  as  variable  aa  those  t<i  be  considei-ed  in  connection  w  ith  di». 
eases  of  the  bladder. 

The  8//mptomg  of  stone  in  the  pelvis  or  the  kidney  are  referable  to 
the  degree  of  inflammation  (pyeliris)  caused  by  its  presence,  and  to  the 
interference  with  the  escape  of  urine  into  the  ureter.  The  condition  <if 
pyelitis  is  in  great  part  determined  by  the  shajw  and  compa-^ition  of  the 
calculus, 

A  midberry  mlculus  (oxalate,  of  lime)  prtKluces  here,  as  in  the  ttlnd- 
der,  a  more  acute  and  therfffore  more  percepcible  inflammatory  pnxM^se 
than  the  smooth  uric-acid  or  phosphatlo  stones.  Stones  with  »mof)th 
surfaces  and  of  slow  formation  may  remain  months  in  the  pelvis  with- 
out causing  a  distorbance  sufficient  to  attract  the  attention  of  the  patient 
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or  physician.  This  is  espRrially  tme  if  thn  Iiody  doew  not  dnip  intu  the 
ojiening  of  the  ureter.  Sudden  occlusion  of  this  tube  produces  synip- 
tODLsof  general  disturhiiuce.  If  the  stone  is  Binnil  and  einooth,  it  may 
])iLss  int4>  the  outlet  iind  tiiid  it^s  wity,  by  gmviry  iind  the  presHiiiv  of 
urine  from  behind,  into  the  bhidder  without  uttnirtinp  the  attention  of 
the  patients  When  a  rough  stone,  or  one  larjB:e  enou>fh  to  distend  the 
tube  enters  the  ureter,  symptoms  of  a  more  than  usually  painful  nature 
api)ear.  The  pain  is  usually  referi*d  to  the  neighborhood  of  the  im- 
]>;iele<l  subshince :  it  is  violent  to  a  decree  rarely  experienced  iu  any 
other  nfTection.  It  may  lie  8pasra<Hiic  or  ronst.nnt.  In  males  the  testicle 
of  the  affected  side  is  dniwu  up  toward  the  external  rin^,  and  not  infre- 
quently the  pain  is  felt  in  thiH  organ,  in  the  arnitum,  i>enis,  and  down 
the  thigh  and  le^f.  Vomitinff  may  be  present,  and  constipation  is  the 
rule.  Suppression  of  urine  follows  in  a  small  pjxiportion  of  cases,  and. 
on  the  other  hand,  in  some  instauces  the  quantity  excreted  is  greater 
Ihun  normal.  In  the  majority  of  c:».ses  re<l  bliHKl-disks  may  Im  found  in 
the  nrini\  The  duration  of  the  attack  varies  fmm  a  fi!W  hours  to  days. 
When  the  stone  escapes  into  the  bladder,  the  relief  is  as  sudden  as  the 
attack.    In  rare  instances  it  becomes  hopelessly  impatited. 

The  treatment  of  renal  calculus  is  pnictically  pnUtatU*'..  The  diath- 
tsas  of  the  individual  must  be  corrected.  The  diet,  mode  of  life,  and 
surroundings  which  produce  one  stone  In  the  kidney  will  cause  the  same 
lesion  indefinitely.  The  character  of  the  urine  must  be  carefiJIy  studied 
and  an  effort  made  to  dissolve  the  concretion  hi  the  jwlvis.  The  object 
of  til  is  plan  Is  to  carry  in  contact  with  the  stone,  thrrmH:h  tlie  agency  of 
the  blood,  certain  reagents  which  are  supposed  to  effect  the  dissolution 
of  these  concretions.  The  citrate  of  ptdaah,  iu  doses  of  frou)  grs.  xx- 
XXX,  is  a  favorite  remedy.  It  is  especially  commended  in  the  uric-acid 
calculus,  and  should  be  given  several  times  a  day,  freely  diluted  wiih 
water  or  flax-seed  tea,  and  coulinued  for  several  months.  In  |jhoa- 
phatio  calculi  the  benuMite  of  ammonia,  in  doees  of  grs.  v-xx,  should 
l«j  employr'd.  When  the  persistence  of  symptoms  points  to  the  forma- 
tion and  enlargement  of  renal  c^Uculus,  nephrotomy  is  indicated. 

When  renal  colic  occnrs,  the  chief  indication  is  to  alleviate  pain,  and 
for  this  purpose  the  hyixtdermic  tuse  of  morjihia  is  most  efficient.  Ether 
narcosis  may  also  be  employed  where  morphia  or  ujutim  is  cuntra-indi- 
cated.  Pain  is  not  only  lUlayed  by  this  means,  but  the  relaxation  of 
the  muscular  elements  of  the  uiviera  secured  and  the  i>assa^e  of  the 
calculus  greatly  facillinted.  In  case  the  cidculus  becomes  i>ermanently 
lodged  in  the  ureter,  the  operation  of  nephrectomy  may  be  necessitated. 
This  procedure  will  be  described  hereafter. 

Cysti.—ln  addition  to  the  form  of  cyst  which  is  caused  by  obstruction 
beyond  the  pelvis  of  the  kidney,  there  may  exist  smaller  cysts  withiu  the 
substance  of  this  oi^in  resulting  from  ocelusiifu  of  one  or  more  (if  the 
tubules.  These  cysts  an?  usualiy  smnll.  When  the  obstnicthm  iM-curs 
near  the  apex  of  the  pynimid,  the  entire  tubular  structure  of  that  pyra* 
mid  may  be  destroyed.  Hydatid  rt/g/s,  due  to  the  lodgment  of  the  ova 
of  the  ta/iia  echtnococcus^  are  occasionally  met  with  in  the  kidney. 


636 


A  TEXT-BOOK  ON  SURGERY. 


which  it  is  most  superficial  should  be  selected  for  punrture.  In  general, 
the  orgjin  will  be  reached  most  suf«ly  three  and  a  Imlf  inches  from  the 
spines  of  the  vertebrjc. 

If  an  exploratory  aspiration  demonstrates  the  pr&<ienre  of  fluid  (other 
than  blood),  an  incision  should  follow,  for  the  reason  that  the  esca])e  of 
liquid  into  the  rerropprit^mcjil  spare,  nr  into  the  peritonH-uin,  is  a  danger 
to  be  avoided  by  incision  and  drainage  through  the  lumbur  re^ii>n. 

Nephrotomy  is  ^lerfonued  by  makinji^  an  indninn  from  the  Ia»t  rib  to 
near  the  iliac  crest,  pamlid  to  and  three  and  a  half  inches  fmin  the  ver- 
tebral spines.  Dividing  the  interment,  fascia^  aud  fat,  the  edpe  of  the 
qnadrntns  Innibomm  is  sought,  and  the  aponeurotic  extension  of  the 
transversalis  muscle  divided,  when  the  finger  can  be  passed  into  the  re- 
troperitoneal space  behind  the  colon  and  directly  upon  the  kidney.  AU 
haemorrhage  should  l>e  arrested  as  it  occurs.  By  drawing  the  edges  of 
the  wound  wide  ajmrt  with  Hat  retractors,  the  falty  capsule  may  be  sepa- 
rated  with  the  tingtirsor  handle  nf  the  scalpel,  and  tlie  exact  condition 
of  the  organ  determined.  If  an  abscess  be  discovered,  or  any  lesion,  de- 
manding incision  and  drainage,  this  should  Im'  done. 

If  the  pelvis  is  blocki«l  witJi  alone,  or  if  there  is  a  calculus  in  the 
kidney,  which  may  be  determined  by  digital  exploration,  it  should  be 
removed  by  incision.  The  oi>eradon  is  known  as  nephrolithotomy.  The 
incision  should  be  left  open  and  drained.  When  the  kidney  has  MuiT«'red 
dis]ilac<*meu(,  and  is  causing  dislnws  by  dragging  uim>u  its  vessels,  if  it 
is  otherwise  normal  it  should  be  carried  as  nearly  into  its  former  ]>osi- 
tion  as  piwsible  nnd  its  capsnlp  stitched  to  the  edges  of  the  woond 
through  the  abdominal  walls.  Catgut  sutures  of  large  size  should  be 
used,  and  these  passed  well  into  the-fotty  capsule  which  surrounds  this 
organ.  The  fibrous  capsule  pii»|wr  of  the  kidney  should  not  Imi  |>erfo- 
rated  by  the  needle.  The  patient  must  be  kept  in  the  dorsal  diH^ubitus 
until  adhesions  have  l>een  formed  sufficient  to  hold  the  organ  in  place. 

Nephrectomy^  or  removal  of  the  kiduey,  bus  been  successfully  per- 
formcfi  so  often  of  late  yeara  that  its  advisability  in  certain  diseases  of 
this  organ  is  nnqnestioned.  Before  undertaking  this  operation  the  pre- 
caution should  be  obseiTcd  of  determining  not  only  the  presence  of  a 
second  organ,  but  its  condition.  A  fatal  result  has  followed  the  removal 
of  a  single  or  "horse-shoe"  kidney.  It  is  equally  im])ortant  to  deter- 
mine, if  jK>ssil)le.  whether  the  oppfwito  organ  is  capable  of  carrying  on 
the  necessary  excretion  of  iirine.  The  presence  of  a  second  oi^n  may 
be  made  out  by  palpation.  That  it  is  {>erfomiing  its  function  satisfac- 
torily may  he  determined  by  a  quantitative  and  qualitative  analysis  of 
the  urine  discharged.  The  quantity  of  the  fluid  and  urea  eliminated 
should  approximate  the  normal.  If  albumen  is  present,  and  then?  is  no 
pus  in  the  urine,  the  gravity  of  the  pi-ognosis  is  increased.  Any  Hymp- 
Itmts  of  uraemia  should  coatraindicatc  the  opcnition. 

The  organ  is  reaclunl  by  the  same  incisi(m  given  for  nephrotomy. 
When  necessiiry  to  secure  the  vessels  at  the  hiliis,  the  wonnd  tnay  be 
enlar^red  by  a  limited  transverse  Incision.  All  bleeding  should  l>e  ar- 
rested as  it  occurs.     When  the  fatty  capsule  is  reached,  it  should  be 
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srratchwl  throiiph  with  th«  finger-nail,  or  torn  Iwlween  two  forceps.  As 
soon  as  the  hiliis  is  exposed^  the  vessels  should  he  tied  with  doable- 
strong  silk  threads,  divided  l>etween  the  liiraEiJiV'S,  nnd  the  orpati  re- 
moved. When  the  organ  is  greatly  enlartred,  it  will  l)e  advisable  to 
throw  a  temporary  elastic  ligature  around  the  entire  {ledicle,  remove  the 
kitlney  and  then  secure  the  ver^els  separat^'ly.  Tlie  wuund  Hhould  he 
irrigated  with  suhlimate  solution,  dniinage-tuhes  insertoil,  and  an  anti- 
septic dressing  applied. 

In  nephre<'t<miy  for  displacement  of  the  kidney  {JtudtiiUf  Tcldneif), 
the  operation  should  Xxi  made  thnmgh  tho  abdominal  wall  directly  over 
the  recognized  position  of  the  organ.  The  intestines  should  he  dis- 
placed laterally  and  the  posterior  layer  of  the  periionieum  lorn  open 
just  enough  to  jjermit  the  removal  of  this  mass.  When  the  displaced 
organ  is  not  diseased,  and  is  near  its  original  ^xisition,  an  effort  should 
be  made  to  seizure  it  in  its  prop- 
er place  by  stitching  the  capsule 
to  the  lumbar  fascia  with  catgut 
sutures. 

The  Ureters. —  The  diseases 
which  affect  the  ureters  do  not 
demanil  e«i)ecial  considemlion. 
Tlie  inflammatory  pn)cess»?s  nre 
those  which  extend  downward 
from  the  peJvis  of  the  kidney  or 
upward  from  the  bladder.  The 
same  may  be  said  of  neoplasms. 
Partial  4>r  complete  occlnsion 
from  pressure  within  the  canal, 
as  Utmi  a  migrating  or  imimctetl 
calculn.t,  or  by  pressure  from  a 
tnmor  from  without  {as  hy  an 
aneurism  or  neoplasm),  may  de- 
mand surgical  interference. 

Bladder.  —  Among  the  con- 
genital lesions  of  the  bladder 
to  which  the  attention  of  the 
surgeon  is  calletl,  exstrophy  is 
most  frequently  observed.  More 
rarely  there  are  several  sacs, 
each  with  a  ureter,  or  there  may 
be  a  central  septum  dividing  the 
bladder  into  two  rbaudters  of 
about  eipml  sixe,  with  a  ureter 
emptying  into  each.  Tho  blad- 
der is  at  times  absent,  the  ure- 
ters oi)ening  into  the  alimentary 
canal,  vaginii.  i>r  perinwiim,  or  into  the  pelvis,  at  a  point  corresponding 
to  the  normal  positiun  of  the  bladder. 


eutioi>hr  vt  tlw  blwltki. 
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Exstrophy,  or  eversion  of  the  bladder  (Fig.  564),  is  almost  always 
met  with  in  males.    It  is  caUHed  by  a  failure  of  development  fa  the 
anleriur  pelvir  and  alxVunina!  n^^ions.     Tin?  int^^umeiit,  niusrles,  piihtc 
bones,  and  anterinr  part  of  the  bladder-wal!  are  missing.     ThrtiU^jh  this 
gap  the  part  of  the  bladder  which  may  be  present  is  protruded,  as  ai 
mass  of  variable  size  (depending  ujKin  the  extent  of  the  dpformity  and 
upon  the  pitsition  of  the  patient),  from  ono  inch  np  to  three  or  fonr 
inches  in  diameter.     In  the  erect  posture  it  is  always  larp:est.  beinjr 
pushed  out  by  the  descent  of  the  abdominal  viscera,  and  complicated 
by  hernia  of  the  intestine.    The  muwms  membrane,  which  covers  the 
mass,  is  in  apjiearance  not  unlike  a  recent  non-strangidnted  protapxyx 
uni.    The  oriKc^eH  of  the  ureters  may  1m?  fouml  o|»t?ninpr  nt  fitime  point 
on  the  lower  p<>rtion  of  the  protrusion,  and  are  often  con.siderably  di- 
lated.    In  all  cases  of  exstrophy  the  genital  apparatus  is  rudlmentar)'. 
Tt)e  pfuia  Is  wholly  or  in  great  part  wanting.     The  urethni  may  be  seen 
as  n  simple  groove,  into  which  the  seminal  ducts  enter.    Tiie  scrotum, 
at  times  entirely  absent,  may  in  other  cases  be  pi-esent,  ]o<lging  the  tes- 
ticles, or  it  may  be  bitid,  with  one  organ  in  each  sac,  or  entirely  missloXt 
the  testes  remaining  in  the  alxlonien,  or  hnlged  in  the  groin  or  thigb. 

The  dt^ree  of  exittnypky  vnries  in  proportion  to  the  extent  of  the 
malformation.     In  the  more  favorable  cjises  the  pubic  iKmes  are  almost 

united  at  the  symphysis,  and  the  protrusion 
ctmsequently  small. 
J     ?  :     I  1*1  females  the  genital  organs  are  also  mdi- 

mentjiry.  The  clitoris,  nymphse,  vagina,  and 
ntenis  may  be  absent  or  displaced,  and  only 
partially  developed.  The  general  appeumnees 
of  the  tumor  are  the  same  in  both  sexes. 

Exstrophy  of  the  bhiilder,  even  in  a  mild 
form,  is  a  soum?  of  gn^it  annoyance. 

The  tri'atment  is  chiefly  jMiIlialive,  and  con- 
sists in  an  apparatus  to  drain  llni  urine  off  and 
prevent  excoriations.  A  suitable  Instrument  is 
shown  in  Fig.  534  a.  The  operative  treatment 
consists*  in  an  effort  to  cover  in  the  protruding 
mass  by  integument  bon-owcd  from  the  imme- 
diate vicinity  of  the  tumor. 
Fw.  odiA.  No  definite  line  of  prncedure  can  be  ad- 

vised. The  skin  may  be  turned  from  the  abdo- 
men, thighs,  and  perinffium.  The  operation  is  not  without  danger  to  life, 
and,  wlieu  not  fatal,  frequently  fails  to  iM-netit  tlie  ])atient.  The  ehief 
fliOicuUy  lieH  in  pmtecting  the  Haps  from  contact  with  the  urine.  To  ob- 
viate this,  the  procedure  of  licvis  more  nearly  meets  the  indications.  It 
consists  in  establishing  a  false  urethni  from  tiiai  portion  of  the  partly  de- 
veloped bladder  near  ihe  oriiicesof  the  urt^ters  through  to  the  periua>nro. 
A  large  and  long  needle,  armed  with  a  gwid-.si»ed  thread  or  wire,  is 
carried  through  the  wall  of  the  bladder,  just  at  the  openings  of  the  ure- 
ters, and  brought  out  in  the  periufeum,  about  an  inch  in  front  of  the 
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anus.  The  wire  is  allowed  to  remain  as  a  seton.  and  through  ihe  fistula 
thus  establishoil  the  urine  hegins  (o  llow.  The  false  urethra  is  <'nIarg(Hl, 
by  gradual  dilatation  with  bongiea,  until  it  is  of  r^ufhrient  size  to  rarry 
off  all  the  urine.  A\^ien  this  is  accomidished,  the  semnd  stage  of  the 
oporation  rousists  in  eovering  the  exstrophy  with  luteguinent  turned  over 
from  the  immediate  neighborhood  of  the  def»irmity.  In  males,  one  in- 
cision may  be  carried  f  nim  near  the  center  of  Poupftrt's  ligament^  curving 
downward  along  the  inner  side  of  the  thigh,  acrfjss  the  scrotum  or  peri- 
nieum.  as  the  case  may  demand,  and  terminating  at  a  corresponding  point 
up(m  the  (ipposittf  side.  TIiim  flap  is  dissected  up  toward  the  edges  of  the 
exstrophy,  hw-ving  a  line  of  attachment  sufficient  to  supply  nutrition  to 
it.  A  second  (lap  is  turned  down  from  the  abdomen,  and  the  two  are 
sewed  together,  the  raw  surfaces  being  now  ext^rnal^  while  the  epidermis 
is  internal,  and  in  contact  with  the  mncous  surface  of  the  deformed  blad- 
der. If  the  penis  is  sufficiently  developed,  a  hole  should  be  cnt  in  the 
lower  flap  and  this  organ  drawn  through.  The  outer  raw  surface  may  be 
left  alone  to  cicatrize,  although  it  should  be  covered  over  at  a  subseipient 
oi)eratiou,  if  there  is  enmigh  integument  left  li)  iHirrow  from.  If  not,  the 
granulating  surface  may  be  covered  with  grafts. 

In  females  the  same  method  of  openition  may  be  used,  modifying  the 
flap  to  suit  the  deformity,  and  to  preserve  as  much  of  the  functions  of  the 
geuitai  organs  as  possible, 

Urrnia  Vesica,  or  CyxtoreJ/: — Hernia  of  (he  bladder  is  a  very  rare 
accident.  It  is  more  apt  to  occur  in  connection  with  a  perforating  wound 
of  the  pelvis  or  supra-pubic  region.  Idiopathic  cystocele  occurs  chiefly 
in  the  aged,  and  iu  those  who  have  atony  of  the  walls  of  this  organ  from 
habitual  retention  of  urine,  and,  at  the  same  limn,  some  form  of  intc-stinnl 
hernia.  The  bladder  becomes  toi>-heavy  and  flabby,  and  readily  pm- 
lapses  into  the  patulous  inguinal  or  femoral  canal,  as  the  case  may  be. 

The  diaijnoxh  is  evident  if  the  tumor  diminishes  with  the  evacuation 
of  the  organ  by  cat h etherization,  and  iiecomes  distended  by  injectiim 
through  the  urethra.  II  it  should  become  strangulate<l,  aspiration  with 
the  HuBSt  ne«dle,  and  mlcriKscopic  examiuutiun  of  the  fluid  withdrawn, 
will  conhrm  the  diagnosis  of  cystm^cle. 

Treafment. — Hernia  of  the  bladder  should  be  reduced  by  taxis,  and 
prevent^'d  fmm  recnrrence  by  a  truss.  If  it  should  become  strangulated, 
and  gangrene  occur,  an  incision  shonld  l>e  made,  and  the  wound  treated 
aniiseptically.  A  fistula  resulting  from  this  practice  will  close  by  granu- 
lation, or  can  f»  cured  iiy  a  stibsequent  operation. 

Wounds. — A  solution  of  continuity  in  the  walls  of  the  bladder  may 
be  caused  by  penetration  from  without,  as  in  the  cast^  of  a  shot-  or  stab- 
wound,  by  rupture  from  over-distenrion,  by  violent  concussion,  or  by 
direct  injury  from  displaced  fragments  of  bone  in  fractures  of  the  i>el- 
vis.  Penetrating  wounds  of  the  bladder  are  rare,  not  only  on  account  vt 
the  pi-otection  aiTonlwl  by  the  jielvic  bont^s,  but  because  its  usual  condi- 
tion is  that  of  only  |Hiriial  distention.  This  is  espin-ially  true  of  wounds 
received  in  military  practice,  siuce  soldiers  going  into  action  almost  in- 
varialdy  empty  this  organ. 
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The  diagnosis  of  a  i^netratiiig  wouud  of  the  bladder  depends  u|Km 
the  encapt;  of  urint;  through  the  openingt  or  the  sudden  npi)earaDOB  of 
bloTMi  or  particles  of  riothing,  or  other  foreign  TOiittpr^  in  the  urine. 
Shock  Is  usually  profound.  Uffiniorrhnge  is  not  sevei-Of  unless  some  of 
the  iliac  arteries  or  their  lai>;er  branches  are  involved. 

The  prof/nox/fi  is  always  gnive,  tliough  not  necessarily  fata!.  The 
immediare  danger  is  from  hfcmorrhage  and  shock.  Peritonitis  is  in* 
evitable  If  the  wonnd  is  abore  the  attachment  of  this  roembmne  to 
the  bladder.  If  below  tliia  line,  the  intiltration  will  lead  to  pelvic 
uelluliti.s. 

The  indications  in  iTeafviejU  are  to  arrest  haemorrhage,  and  to  prevent 
infiltration  and  sepsis  by  free  incision  and  drainage.  When  the  large 
vessels  of  the  pelvis  are  wounded,  an  effort  should  be  made  to  arrest  the 
bleeding  by  compression  and  the  ligature. 

If  extravasation  of  urine  Into  the  cavity  of  the  peritoneeum  has  taken 
7»lace.  the  alidomen  should  be  ojwned  and  thoroughly  irrigated  with  warm 
Tbienu^h's  wjtutiun.  IX  this  in  not  coaveuii-nt^  warm  sublimate  swlutiou, 
1  to  20000,  may  lie  employeti,  or  warm  water.  TIm;  ealire  cavity  should 
be  filled  with  the  fluid,  and  should  aftenvnrd  be  tlinmuglily  dried  out 
with  clean,  soft  sponges,  lu  a  case  whicli  came  under  my  observation, 
the  bladder  was  woun<ied  at  its  summit,  ami  urine  esca|>ed  freely  into  the 
cavity  of  the  peritoneum.  The  abdomen  was  flooded  with  I.to-30<MIO 
sublimate  solution,  and  carefully  sponged  out.  The  patient  recovered 
without  a  symptom  of  peritonitis.  In  this  case  the  edges  of  the  incision 
in  the  linea  allm  were  held  open  by  retractors,  and  the  warm  aulution 
poured  in  froni  a  pit<'her. 

If  the  wound  in  the  bladder  is  small,  and  is  so  situated  that  its 
edges  can  be  stitched  together,  it  should  be  closed  at  once  by  tine  silk 
or  catgut  sutni-e,  as  directed  in  supra-pubic  cystotomy.  Under  other 
conditions  the  T  rubber  drainage-lube  should  l>e  introduced  thiMUgh 
the  wonnd  into  the  bladder,  and  the  patient  placed  in  the  lateral  iKh 
sition  (o  facilitate  drainage.  It  is  of  vital  importance  that  the  urine 
be  not  allowed  to  collect  and  distend  the  bladder,  and  thus  cause  in- 
filtration. 

When  the  opening  into  the  bladder  is  intrn-peritoneal,  if  the  wonnd 
can  be  thow»ughly  closed  by  sutures  this  should  be  done  at  once,  and,  in 
order  to  secure  the  immediate  evacuation  of  all  urine,  a  soft  catheter 
should  be  fastened  in  through  the  urethra,  or,  better  still,  through  tlie 
ijv*>  wound  f>f  a  pfriiieoJ.  rysfotoiny,  if  the  o[)ening  can  not  be  safL-ly 
closed,  the  edges  of  the  wonnd  in  the  bladder  should  be  WM^urely  Htitehed 
by  silk  sutures  t*>  the  margins  of  the  wound  in  the  integumnnt  of  the 
alxlitminal  walls,  and  the  thorough  emptying  of  the  organ  insun'd  its 
above. 

Hupture  of  the  Bladder. — This  accident  is  much  more  fpp<in<'nt  with 
men  than  women.  When  occurring  in  females  it  is  usually  during 
I)arturition,  or  from  continuous  ]iressnre  of  this  organ  by  nterine  <ir 
ovarian  tumors.  Obstruction  of  the  urethra  is  the  chief  cause  of  idio- 
pathic nipture.     In  enlarged  prostate,  or  clofse  stricture  of  long  stand* 
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injr,  iho  bladder  Incomes  gradunUy  accustomed  to  the  presence  oE  an 
abnrimial  (iiiiintiiy  uf  iinne,  Uh  walls  become  thin  ami  weak  under  the 
process  of  dictation,  until,  after  a  Hudden  exrcaaivc  uccuniulution,  rupt- 
ure occni-s.  In  rare  instances  the  bladder-waJI  is  weakened  by  ulceration 
to  such  an  extent  Chat  it  gives 
way.  Rupture  of  a  diseased  or 
nominl  lihiddi^r  muy  follow  a 
violeut  concussion,  especially  if 
the  organ  be  fully  or  partially 
distended,  and  the  l>lnw  uitlict- 
ed  over  the  lower  abdominal 
region.  Kmcture  of  the  pelvis 
is  not  infrequently  complicated 
with  this  jrrave  accident.  Frag- 
mcntii  of  bone  may  1»p  driven 
through  [he  walls  of  the  blad- 
der, or  the  rupture  may  occur 
from  compression  alone. 

The  Iwation  of  the  rupture 
is,  fortunately,  in  the  majority 
of  ease^  through  jwrtions  of 
the  organ  not  i-overed  by  peri- 
tonieum.  The  anterior-inferior 
or  sub-pubic  portion  and  the 
neighborhood  of  tbe  trigonnm 
vesicre  are  most  apt  to  give  way. 

The  fymptoma  <}f  rupture  are 
not  always  prominent.  When 
violenrc  may  be  eliminated,  there 
is  usually  a  history  of  ()VHr- 
distention,  a  desire  to  urinate, 
a  f**eling  iis  if  something  had 
given  way,  with  partial  or  com- 
plete relief  from  the  pressure  within  the  bladder.  When  the  rui)ture  is 
extra-peritoneal,  the  signs  of  intiltraticm  in  the  ])erinHMim  and  perirectal 

lues  are  easily  rer(tgnized.  Direct  external  palpation*  or  the  intro- 
tnction  of  the  finger  into  the  rectum,  will  ret^ognize  the  doughy  condi- 
tion of  the  (issues.  If  the  hypodermic  needle  is  introduced,  n  few  drops 
of  bloiMly  urine  may  be  withdrawn.  When  the  rupture  is  so  situated 
that  urine  escapes  into  the  peritoneal  cavity,  the  earlier  signs  are  shock, 
of  a  severe  type,  with  dullness  on  percussion  in  the  hyp<jgaslric  and 
inguinal  regions.  In  coutirniing  a  diaffiiottis  liasfnl  upon  any  i»f  the 
foregoing  symptoms,  an  pxamiuation  of  the  bladder  by  the  sound  or 
catheter  is  essential.  The  passage  of  this  instrument  through  an  open- 
ing, so  that  it  may  be  felt  l>eneaih  the  abdominal  walls,  is  a  demonstra- 
tion of  rupture.  The  passage  of  a  small  amounr  itf  blofxly  urine,  with 
or  without  the  catheter,  is  a  suspicious  sign,  and  if  this  small  quantity  is 
passed  with  each  respimtory  act  the  evidence  is  almost  convincing.    The 


Fio.  588.— TIn  t«litior»  of  tliv  pvrimwain  lu  tbo  bUd- 
•)«r  «Ii«n  (UsUuiM.  (After  THnilvr.)  1  Tlie  ■[»• 
«lioQ  at  itw  trigooam  vmjok.    3^  I'ratauo  umJii^ 
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exploration  of  the  pelvic  rngion  with  the  aapirator-nwdle  will  determine 
the  presence  of  urin«  in  tho  ttsniies  outride  of  the  bladder. 

TeeaVmJsnt. — In  *»xtra-]ieritoneal  rupture  irame<liaie  and  frve  inrisinn 
should  be  made  Into  tlie  iDliltniI«»l  Konu,  and,  while  thiK  iH  U^n^  dom-- 
tinder  ether,  the  bladder  .shonld  be  inci8e<l  as  in  Intoral  licfautomy,  or  by 
x\\f  sTipra-piibic  nii*th«Ml,  jir  nuty  Im*  indicated.  Tlie  free  escafK?  of  nrioe 
thrittigh  this  intiiMiou  arrests  intiltration  and  keeps  th«  bladder  in  re]wis«^ 
thus  facilitating  a  closure  of  the  rupttire. 

The  trt!at[u»*nl  of  rupture  of  the  blad<ler  into  the  carily  of  the  peri- 
tonicuiD  hu-s  just  Iwen  given  in  peaetmting  wountla  of  this  orgaiL 

The  comparatively  slight  risk  involved  in  an  exploratory  inriftion 
thritu^h  the  liufy  alba  into  the  cavity  of  the  peritnnicura  shouM  encour* 
age  llio  sui^t-on,  even  in  cases  in  which  there  may  be  some  d-mbt  as  to 
the  correctness  of  the  diagnosis,  to  perform  this  operation.  The  knowl- 
edge that  death  has  so  far  resulted  in  every  case  of  intra-perituneiL]  rnpt- 
um  of  the  bladder  in  which  surgical  interference  hu.s  not  txien  made, 
addN  an  additicmal  justiticution  to  the  explonilion  of  this  cavity. 

Cystitis. — Inttantmutinn  of  the  bhwlder  is  one  of  the  most  common 
surgical  diseases.  It  may  be  acute  or  chronic.  In  the  majririty  of  in- 
stances only  the  mucous  membrane  of  the  neok  and  flcKir  of  this  orgaa 
is  affected.  Less  frequently  the  entire  mucous  lining  is  attacked.  In 
extreme  cflses  the  intiammafion  attacks  the  muscular  walls,  and  spreads 
t<»  the  iientonteuui  and  i>elvic  fascia.  An  arute  cystitis  ending  in  ru|)id 
recovery  rarely  leads  to  hypertrophy  or  thickening  uf  the  walls  of  the 
!da<ldi'r.  In  vhrnntp.  cystitis  thickening  is  the  rule.  Hyi»ertrophr  of 
the  bladder  may  be //«#  orya/ste.  In  true  hyiiertro]>hy  the  thickening 
is  caused  by  an  Increase  of  the  muscular  elements  of  the  organ  :  in  false 
hypertrophy  it  is  due  to  new-formed  connective  tissue,  which  has  in 
great  part  taken  tke  place  of  the  muscular  libers.  When  the  walls  are 
thickened  and  the  cavity  Is  smaller  than  nonnal,  the  hypertnipliy  Is 
called  concentric;  when  the  cavity  is  increased  and  the  walls  thick- 
ened, ecceTttrie. 

Cystitis  may  be  caused  by  a  blow  upon  the  lower  portion  of  the  ab- 
domen, or  in  liie  perineal  or  is<'hio-rectal  region,  or  by  the  direct  cnn- 
^tuctof  an  iuslruroentor  any  nqtiid  or  solid  substance  can*ie<l  into  the 
tvity  of  the  bladder.  Intlammation  of  this  organ  always  exi»ti<  with 
calculus,  and  almost  always  with  chrtmic  hyitertrophy  of  the  pn»state. 
It  may  become  involved  by  exten.sion  of  an  inflammatorj'  process  from 
the  urL^thm  or  pritstnte,  from  the  vagina,  the  kidneys,  or  ureters.  Cer- 
tain abnormal  conditions  of  the  nrine,  excessive  indulgence  in  drinking 
or  eating,  the  pressnrc  of  another  organ  or  a  neoplasm,  or  the  presence  of 
a  new  fonnatitm  or  parasites  within  the  Oiivity  or  in  the  walls  of  thin  vis- 
cus  {Bilhnrzia  harinaiobiaX  etc.,  may  also  produce  cystitis.  To  tiiene 
various  causes  may  be  added  stricture  of  the  urethra  or  the  jirolonged 
i"etenlion  uf  uiiue. 

Symptojns  and  Diar/rtosfji.—'Pain,  and  n  desire  to  urinate  fi'eqnent- 
ly,  are  the  earliest  signs  of  acnto  cystitis.  The  chamct*?r  nf  the  pnin  is 
tturning  as  felt  in  the  bladder  and  deep  urethra,  and  lauciuatitig  as  re- 
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ferrtttl  to  the  roeatns.  It  often  increases  with  the  close  of  the  effort  at 
urination,  dcvelnping  into  marked  tt*iieMmus  as  tlie  la-st  few  dn)j«i  are 
forced  out.  It  is  exaggorate<i  by  direut  pressure  upon  the  nbdomea,  in 
the  pi'rinn'um.  reetnm,  or  vnj^'inn. 

Tht!  febrile  movement  varies  willi  tlie  severity  of  the  disease.  A  well- 
marked  ehill  or  a  siircession  of  ripors  may  occur  with  the  rise  in  tem- 
peralnre  and  l»  presi^nt  at  varioua  times  in  tlie  progress  of  the  disease. 
Microscopical  examination  of  the  tirine  will  reveal  the  presence  of  epi- 
thelia  and  pus-corpuscles  in  varying  quantity.  The  urine  is  tisunlly 
alkaline,  and,  aside  fnnu  all  diwa-ses  of  rlie  kjdneys,  will  contain  a  i-er- 
tuin  proportion  of  albumen,  which  is  always  found  when  thiH  tluid  is 
mixiti  with  pus.  In  severe  and  unusual  cases,  slireds  of  bladder- tissue 
may  be  voided  with  (he  urine. 

Trea(me7it. — Restin  bed,  and  in  that  position  which  gives  the  fullest 
sense  of  comfort  to  the  patient,  is  essential.  When  the  intlammarion  is 
confined  to  the  neck  and  anterior  portion  of  the  floor  of  the  bladder,  it 
is  advisable  to  elevate  the  foot  of  the  l)ed  from  four  to  six  inches,  and 
to  phice  a  pillow  under  the  patient's  hi]>8.  By  these  means  the  intes- 
tines and  other  organs  are  carried  by  gravity  away  from  the  diseased 
visras,  and  at  the  same  time  the  urine  is  to  some  extent  distributed  over 
a  wilier  and  less  intlamofl  surface. 

Morphine  is  invaluable  in  the  alleviation  of  pain  and  the  enforcement 
of  quiet.  Hot  or  c<jld  applicsitinns — as  fotind  most  agreeable  to  the  pa- 
tient—are useful.  The  free  administration  of  Vichy  water,  or  citrate  of 
]totash  (grs.  x-xx)  at  frequent  intervals,  is  advisable.  The  rectum 
should  be  thoroughly  emptied  every  day  by  a  cold  water  enema. 


v.-rwiMni-cb. 


Vm.  m.— NJiaton'i  MttUeUr. 


Tn  rhnmic  cystitis  the  treatment  must  be  directed  to  the  cause  of  the 
disease.  Unfortunately.  It  is  too  often  incurable,  and  then  only  pallia- 
tive measures  may  Ite  aditpterl.  In  porsdysia  or  atony  of  the  muscular 
walla,  or  in  the  enlarged  prostate  of  old  men,  retention  may  be  relieved 


■MJJW.*  Wt_ 


Fh>.  K}.— Vdvct-ayMl  ruib  oiilietciv,  cuned  aD4  nnljj^ 


by  iho  employment  of  the  soft  catheter,  and  the  condition  of  the  oi-gan 
improved  by  irrigation.    When  it  is  desired  simply  to  empty  tlte  blad- 
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der  without  wusbing  it  out  sfterwani,  tbo  soft-nibber  catheter  of  l<(6la> 
ton  (Fi^.  oiiij)  sh'juld  be  introduced.  An  inatraniem  of  giKxi  sixe — 3!o«. 
12  to  14  r.  S.  M.-ale — with  a  jferfectly  MtiuMdh  \xnnt,  hIiouM  Im?  »t*lijcted. 
It  f«h()nld  )m  tUnroaghly  wamiefl  and  uiled,  and  introtiiici^l  with  the  pa- 
tient resting  on  the  back.  It  should  not  pass  beyond  the  neck  of  ibe 
bladder.  When  it  is  dtwired  to  irrigate  the  bladder,  the  doiible-enr- 
rent  soft  catheter  (,Flg.  668)  should  l>e  used.    A  warm  »olutiua  of  botario 
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arid  i^ra.  x-  ♦  j  of  water)  is  an  excellent  remedy.  From  one  to  two  pints 
are  paurc>d  into  a  fountain-t^yringe,  and  a  small  quantity  is  allowed  to 
rnn  ont  at  tlm  end  of  the  tube  to  drive  out  the  air.  The  catheter  is  next 
inli-oduo^^d  down  to  the  constrictor  ui-ethrffl  muscle,  when  the  lulte  fmm 
the  syringe  should  be  connected  with  the  larger  end  of  the  catheter  and 
a  firaiill  quautity  of  water  »I1ow(m1  tii  run  in  until  it  tills  the  instninn'nt 
and  tiows  out  at  the  smaller  tube.  By  this  mantcuvre  the  air  is  com- 
pletely expelled,  and  the  catheter  should  immediately  be  pushed  into 
the  bladder.  The  meirhanism  of  this  appamtus  is  such  that  it  itermirs 
aronstunt  and  steady  cmrent  of  water  to  flow  in  and  out  of  the  organ 
Hithont  over-distention.  As  soon  as  the  fluid  comes  oat  perfectly  deftr* 
the  operation  should  cease.  It  may  be  rejieated  every  day,  and  oftener 
when  necessary.  If  the  double  catheter  can  not  be  obtained,  au  t»rdi- 
nary  Hin<;le  instrument  will  suffice  ;  but  the  exclusion  of  air  is  more  diffi- 
cult. Chnune  cystitis  due  to  stone  in  the  l)ladder,  pressure  of  other 
organs  or  a  tumor,  and  stricture  of  the  urethra,  etc.,  will,  as  a  rule,  dis- 
appear with  the  cure  of  these  various  lesions. 

In  cases  whlrh  resist  all  couservative  measures,  incision  and  drainage 
by  the  »upni-pubic  method  or  through  the  j)erinatum,  as  in  the  median 
or  laloral  ojKTutions  for  at<jne,  will  be  jnstiflable.  These  operations  will 
be  given  with  afl!eofions  of  the  prostate. 

Parniyxift  fif  the  bladder  may  be  partial  or  rornplete.  It  may  Iw 
caused  by  violence  inflicted  directly  to  the  organ  or  in  its  immediate 
neighborhood,  by  pathological  changes  in  its  muacuhir  tissue,  or  by 
traumatic  or  idiopathic  lesions  of  the  cerebro  apimd  axis;  or  it  may 
occur  under  the  iullueuce  of  certain  emotions  iu  which  no  lesiun  is 
recognbsnble. 

A  blow  upon  the  hypogastric  region  has  been  known  to  rau8e  tem- 
IK)rary  iwiialysis  of  the  bladdt?r.  The  unskillful  introduction  of  an 
instrument,  and  the  prolonged  over-distention  of  the  organ  which  is 
common  in  pi-ostatic  hypertrophy,  ^vill  induce  the  same  condition.  An 
operation  upon  the  genito-urinary  apparatus  is  almost  always  followed 
by  temporary  paresis  of  this  organ.  Operations  upon  other  portions  of 
the  economy  under  prolonged  ether  or  chloroform  niuvosis  are  aUo  fre- 
quently followL-d  by  loss  of  functiou  iu  the  bladder.    The  pressure  of 
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irtnritii^n  may  produce  a  like  rpsiilt.  Severe  roncussinn  of  tho  brain 
or  4;onl,  co(ii[nvtt»ioii  of  one  or  Ixuli  of  these  ^'anglhi  from  fmcture 
or  dis]>lacpni('nt  uf  their  bony  envelopes,  bjemorrhuire,  niieiiriHni  or  the 
presence  of  ntviplasms  and  various  |Kithol()gif>al  chanp-s  in  the  me- 
ningea  and  in  the  gniy  tmd  whilo  niniter  of  the  cord  nnd  brain,  will 
lead  to  pamlysis  of  the  bladder,  varying  in  duration  with  the  severity 
of  the  lesion. 

In  the  frratment  of  this  affection  the  fiitit  indication  is  to  prevent 
prolon^f-d  di.stentioa  of  the  organ  by  catheterization,  which  Rhoitld  be 
repeated  at  least  twice  in  twenty-four  honra.  If  a  catheter  can  not 
be  inlroduced,  supra-pubic  aspimtion  should  lie  pnictlced.  (.'ystitis 
may  hd  avoided  if  the  urine  Is  carefully  and  regularly  drawn  off.  At- 
tention shonld  next  be  directed  to  the  removal  of  the  cause  of  the 
paralysis. 

Jieteniion. — As  just  stated,  paralysis  of  the  muscular  walls  of  the 
bladder  is  a  cause  of  retention  of  urine.  Lesions  of  the  sensory  nervea 
of  this  organ  also  induce  rt*tenti»n,  which  is  pmportionnte  to  the  loss 
of  sensibility.  The  chief  cause  of  this  condition,  however,  is  some  form 
of  obatruetion  at  the  neck  of  the  bladder  or  in  the  urethra.  As  will  be 
seen  in  treating  of  hypertrophy  of  the  jirostate,  this  ii  a  frequent  cause 
of  retention.  Organic  stricture,  spasm  of  the  ('(»nstricIor  ui-elhric  (or 
''cut-off'')  muscle,  and  mechanical  occlusion  of  the  urethra,  are  also  com- 
mon causes  of  this  affection. 

Diajjnogis. — Dislention  of  the  bladder  may  be  determined  by  palpa- 
tion, penmssion,  and  exploration.  In  this  wmdition  it  rises  well  above 
the  level  of  the  sympliysis  pubis,  at  times  as  high  ns  the  umhilicu.%  ttnd 
canses  tension  of  the  recti  muscles  or  pmtrusion  of  the  abdomen.  By 
direct  pressure,  the  desire  on  the  part  of  the  patient  to  urinate  may 
usually  be  increased,  and.  if  the  abdominal  walls  are  thin,  the  spherical 
character  of  the  organ  may  l)e  re<:ognize<i.  U]kiu  pen^usaiou,  dullness 
is  prewmt  and  fluctuation  may  be  appre«iable. 

In  su)fpre8sion  of  urine  all  of  these  symptoms  are  absent,  the  skin  is 
usually  hot  aud  dry,  the  pulse  rapid  and  full,  aud  the  teni|>eialure  is 


Fie.  M9.— rUUbrm  oibetvr. 


several  degrees  above  the  normal.  The  introduction  of  a  catheter  or 
puncture  of  the  bladder  with  a  fimall-.si)!:ed  aspirator-needle,  just  at  the 
nx>per  level  of  the  symphysis,  will  detemiine  the  diagnosis. 

In  ireafme-nt,  the  evacuation  of  the  contents  of  the  oiigan  is  the  im- 
mediate tndiiMtlion.     The  patient  should  be  put  to  bed  nnd  given  the 
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b^neHt  of  a  full  dom*  of  npiam.  Thin  ngent  is  iispfnl  in  ollevinring 
in  securing  relnKudnn  of  the  ninscnlar  elements  of  the  urethra  auti 
Tate,   and— I'V  pr'-Klurinu;  _ 

diaphoresis— in  diverting 
fluids  from  the  kidneys 
to  the  exi^rf'tory  api>ara- 
fus  fif  the  skin.  A  soft- 
nihlwr  {N(!hit(»n)  cathe- 
ter should  Im"  pn'fcmHl ; 
but,  if  this  con  not  be 
introduced,  a  firmer, 
olive- p<  pint ed.  instrument 
(Kig.  571)  sliouhl  Ite  em- 
pliiyetl.  The  silk-vrnven 
and  gummed  catheter 
(Figs.  fi72  and  573)  is  also 
a  u.softil  instrument,  and 
if,  on  acconnt  of  its  elas- 
ticity, it  can  not  be  introdnced,  the  stjlet  of  Prof.  Keyes  (Fig,  574) 
should  be  inserted  into  the  catheter  to  give  it  the  required  stiiTne8«.    The 
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F»ft.  678.— Gummr^l  oilk-woi-Lii  boimrie. 
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metal  catheter  (Fig.  676),  if  properly  constructed  and  carefully  intro- 
diice<l,  can  be  made  to  safely  overcome  any  ordinary  resistance.  It 
should  be  of  heavy  silver,  stmng,  {lerfectly  smooth,  and  should  have  a 
curve  corr»3p(«iding  to  that  of  the  normal  iiivlhra.  In  size  it  should  cor- 
resiMjnd  to  No.  10,  12,  or  14, 1'.  S.,  and  the  larger  sizen  should  be  prefen-ed. 
The  introduction  of  a  metal  catheter  or  sound  through  the  norma] 
urethra  into  the  bladder  is  acc<)mplislied  as  follows:  The  patient  is 
placed  upon  the  back  with  the  lower  extivtnities  pai-allel  with  the  bo«ly. 
If  TTl  XX  of  a  4-percent  solution  of  cocaine  hydiochlorate  are  introduced, 


Fi«.  STK.— Strong  tUvor  oMbttar. 


the  nornml  sensiliility  will  be  lost  us  far  back  as  the  compressor  mus- 
cle. Tliecnthetcr  is  placed  in  water  at  a  tem|>eniture  t»f  about  105"  to 
110*  F.,  and,  when  wanned  through,  is  Iubricate<l  with  sweet-ull  or 
vaseline.  If  ihe  operator  is  rlghl-hunded,  it  is  best  to  stand  on  the 
left  aide  of  and  facing  the  patient.  The  penis  Is  seized  with  the  left 
hand  and  held  steady  while  the  end  of  the  catheter  is  carried  into  the 
nit*atus.  At  this  stage  of  the  procedure  the  shaft  of  the  sound  is  par- 
allel with  Foupart's  ligament,  and,  as  soon  as  the  first  four  inches  liavt; 
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pnssod  into  the  urfithni,  wUiln  it  «lill  dt'sreiuls,  tliw  hnndlo  is  frnidtinlly 
brought  towiirtl  the  median  litift.  Tho  xxiinr.  is  now  en^nged  in  the  bulb, 
or  at  the  anterior  Inyer  of  tlie  triangular  ligamont,  and  the  shaft  is  at>oiit 
perpendicular  to  the  plane  nf  the  alxlomen.  Without  exercisins  any 
force  to  pnsh  the  instrunient  in  the  direction  of  the  hiadiler,  the  Itandle 
is  slowly  and  steadily  carried  downward  until  the  shaft  is  pumllel  with 
the  anti?rinr  surfaci?  of  the  thighs.  While  this  innnanivn'  is  lu'ln^r  cffi^rt- 
ed,  the  point  is  tiltod  from  the  floor  of  the  bulb  into  the  memliranoua 
portion  which  offers  the  greatest  resistance,  not  only  becau»e  it  is  the 
narrowest  part  of  the  canal,  l>ut  Iwranae  the  rompressor-ureihric  mnscle 
must  be  overcome.  ;U1  the  time  that  the  instrument  is  being  pushed 
toward  the  bladder  the  penis  should  he  pulled  over  the  catheter,  for  io 
this  way  the  lining  membi-»ne  is  ]>ut  iii>on  the  stretch  ami  (he  intniduc- 
tifin  greatly  fju^ilitated.  When  the  neck  of  the  bladder  is  reached,  the 
instrument  will  usually  have  iwnetrated  a  distance  of  eight  or  nine  inch- 
es. It  should  be  borne  in  mind  lUai  even  a  silver  catheter  Is  capable  of 
doing  great  dauuige  Io  the  un^tlini  if  improper  force  is  employed  in  its 
Introduction.  There  is  nsnally  no  resistance  except  by  the  aunpresaop 
muscle,  and  this  is  only  spasmodic.  If  the  point  of  the  instrument  is 
kept  well  against  the  obstruction  by  depressing  the  handle  l>etwBen  the 

tbigbs,  it  will  slip  by  with  the  lirst 
relaxation  of  this  muscle.  The 
methods  of  intnHlnring  an  instru- 
ment into  the  bladder  in  abnor- 
mal conditions  of  the  urethra  and 
prostate  will  Iw  given  later. 

If  it  is  found  impossible  to 
reach  the  bladder  by  the  urethra, 
the  urine  should  be  evacuated  by 
the  asjiinitor.  The  npjHiralUB 
shown  in  Fig.  570  will  give  gen- 
eral satisfaction.  Tlie  needle  and 
entire  instrument  should  be  can?- 
fully  cleansed  and  disinfected  in 
1-to-SO  carbolic-acid  solution,  both 
before  and  after  it  is  used.  Tlie 
smallest  needle  will  suffice.  If 
its  intnMliicticni  is  pni-eded  by  a 
small  hypodermic  syringe-needle, 
and  m  x-xx  of  4-per-cent  cocaine 
are  injpcte<l,  the  openitinn  will  l»e 
painless.  The  pnbes  being  shaved 
and  disinfected,  and  everything 
in  readiness,  the  needle  is  tilled 
with  the  carbolic-acid  solution 
and  clofle<l  l)y  turning  the  ciM'k 
{6,  Fig.  676) ;  the  air  is  exhaasted  from  the  receiver  (S)  by  working 
the  pump  {i).    The  patient  should  be  placed  in  the  sitting  posture. 
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and  the  needle  introduced  a  lialf-inch  above  tlie  symphj-sis  and  pnshefi 
directly  backward  a  distance  of  two  inches.  The  cock  is  now  opeoed, 
and  the  urine  flows  into  the  bottle.  If  it  becomes  necessary  to  eniiity 
the  receiver,  the  stoji-cofk  should  be  turned,  to  prevent  the  entnuace  of 
air  into  the  bladder. 

When  the  character  of  the  obstruction  or  disease  is  such  that  a  per- 
manent urinar>-  iiatula  is  necessaryf  this  may  be  made  throiij^li  the  peri- 
meum  or  directly  fri>m  the  ant4.>rior  wall  of  the  rectum  into  the  base  of 
thi!  bladder.     Of  the  t«*o  proc+'dures,  the  former  is  ppt^ferable. 

The  iuciHion  is  the  same  as  for  lateral  lithotomy.  To  prevent  the 
wouud  from  <>]08in|cr,  a  soft  catheter  should  be  carried  through  the  incis- 
ion into  the  bladder  and  allowed  tti  remain  for  several  w4'oks.  The*  sclf- 
retuiniiig  instrument  shown  iu  Fig.  577  will  give  the  best  sntisfacliau. 


a.Tr£»rA/i/M  Aco, 
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The  fistula  will  become  permanent  as  soon  as  itH  walls  are  covered  with 
epitbelia.  Although  the  annoyance  from  this  oondition  of  incontinence 
is  greats  it  is  preferable  to  a  vesiro-rectal  fistula,  where  the  Irritation  of 
the  bowel  is  the  cause  of  much  discomfort  and  prostration. 

The  recto-vesioal  oiJenilion  is  ix?rformed  in  this  way  :  "While  the 
bladder  is  distendc<I.  the  linger  of  the  h-ft  hand  is  oiled  and  iutroduce<I 
into  the  rectum  until  the  tip  imsses  above  the  prostate.  A  tnM-ar  and 
canula  ^Fi^.  57tS)  is  guided  along  the  tiuger  to  apoint  just  beyond  the 
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prostate,  where  it  is  turned  directly  upward  and  forced  thrmiirh  the 
floor  of  the  bladder.  The  ti-ocar  is  withdrawn  and  the  urine  allowed  to 
escape.  If  this  opening  Is  not  siifBcient  to  allow  of  the  satisfactory 
drainage  (if  the  bladder,  it  mny  be  enlarge<l. 

Incontinence  of  6Vi/tc.— Incontinence  of  urine  occurs  when  the  coni< . 
pressor  urethne  and  the  muscular  elements  of  the  prostate  ore  pai 
lyzed.  It  is  present  in  a  proportion  of  cases  of  pnUonged  over- disten tit jn 
of  the  bladder,  the  pivssiire  fnim  behind  overcoming  the  normal  n)«iist- 
ance  *pf  these  hulv^'Ihs,  Iiritation  of  the  bladder  from  any  cause  may 
prwince  tenesmun  of  this  oi^n,  and  consequent  inability  to  retain  the 
nrine.  This  la  es|>ecially  apt  to  (x-cur  iu  children  during  sle«p>  in  the 
earlier  hours  uf  morning,  when  the  bladder  is  full. 
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Women  are  more  frequently  affected  wilh  inoontinenoe  than  men, 
^f'liich  favt  is  cxphiiiHKl  not  mily  in  the  better  tone  of  i\w  nuLsculiir 

system  in  mnle-s,  hut  in  the  alisenre  of  the 
pnwtatic  mnscle  in  females,  whirh.  nrrfirding 
to  Henle,  is  of  fn>?at  aid  in  liulilinf;  the  ure- 
thra closed.  Th«  general  relaicatiun  of  the 
]>elvir  niusrles  a»  a  result  of  parturition  may 
also  account  for  the  njure  frequent  iK-currence 
of  inotmtinence  of  uiine  in  women. 

The  jvilliarive  treatment  cfmsists  In  n])ply* 
in^n  urinal  for  the  reception  of  the  water  as 
it  dribbles  away  (Fig.  filO). 

Curative  measures  should  be  directed  to  a 
removal  of  the  eauae  of  incoutiuenre.  These 
will  be  given  with  the  various  lesiona  ol 
which  it  w  a  8ym]>tom.  In  the  nocturnal 
inconiinenee  of  children  the  habit  may  be 
oorriH^ted  by  cans! n<;  the  patient  to  IjeuwukentHl  and  the  bladder  emp- 
tied once  or  twice  during  the  night. 

Dr.  n.  Marion-Sims  reported  to  the  New  York  Obstetrical  Society* 
number  of  distreHsin^  rases  nf  incontinenct!  of  urine  in  adult  females, 
Tht^se  caws  were  cnred  by  gradual  and  freqnently  repeatt-d  distention  of 
the  bladder.  His  method  was  to  introduce,  by  means  uf  a  Davidson 
eyrinpe  through  a  catheter,  cold  or  tepid  water  lH>j;nnning  with  3  j.  hold- 
ing this  in  for  scmie  minutes  and  then  allowing  it  to  lie  evacuated.  The 
next  day  un  ounce  and  a  half  wuh  t-mplnyed,  and  this  was  continued 
until  one  pint  or  nutnt  was  ejisily  contuiniHl.  In  this  manner  tolerance 
was  established  and  a  cnre  effected. 


Fiv.  S7i.— FvtoiIq  and  nulo  nilnftli, 
fcr  ineoniliwDce. 


NkW   FoRHATtOXS   AND  TUMORS  OF  TILE  BLADDKIt. 

Papiilomafa,  or  "  villons  growths,"  are  among  the  more  frequent 
neiJplasmH  of  this  organ.  They  are  liM-ated  usually  uinm  the  floor  and 
lower  jMtrtions  of  the  lining  membnine.  There  may  be  one  or  more. 
As  many  as  forty  of  these  neoplasms  have  been  removed  from  a  single 
bladiler.  Microscopically,  they  are  comjxised  I'f  a  series  of  vascular 
loops  or  network,  covered  with  epithelia  of  the  same  type  as  the  normal 
cells  of  the  mucoUH  mend)nine,  only  of  more  luxuriant  growth. 

Tlie  symplQiiiK  which  pn'sent  themst-lvps  in  the  earlier  stages  of  the 
deveU»i)ment  of  vesical  pa]>illoma  are  oliornre.  AVhen  a  single  tumor 
exists,  and  ia  noi  of  nipid  growth,  the  bliulder  may  become  lolernni  of 
its  pri'sence.  I'nder  other  conditions,  symptoms  of  irritation,  frequent 
mictnritioD.  and  tenesmns  tnay  be  present.  If  the  growth  be  situated 
near  the  outlet  of  the  bladder,  it  may  interfere  with  the  escajw  of  urine. 
Hiematuria  is  of  frequent  occurrence  in  connection  uith  this  variety  of 
tumor,  and  is  due  tu  rupture  of  the  cupilliiries  frtmi  ulM-mtion  niuseii  by 
the  action  of  the  urine  upon  the  tufts.  An  exacerlmtion  of  ha>morrhiig« 
is  apt  to  follow  the  introduction  of  the  sound.     An  examination  of  the 
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urine  mny  demonstrate  the  presence  of  particles  of  tlie  pnpiUotnatoQS 
ijssne.  If  a  sound  Iw  introduced  while  the  bladder  is  fairly  disteuU«d« 
ao  as  to  efface  tlie  folds  into  which  the  mueuua  membrane  is  thrijwn 
when  the  organ  is  cuntracled,  the  presence  vl  the  tumor  may  be  recog- 
nized by  the  resistance  offered  as  the  convexity  of  the  sound  is  swept 
along  (he  floor  and  sides  of  the  urpin. 

The  employment  of  the  ryiitoRcope  will  be  of  value  in  determin- 
ing tlie  presence  and  location  of  a  neoplasm  or  foreig;ii  body.  In 
using  this  instrument,  the  bladder  should  be  -washed  ont  tborough- 
ly  and  then  injected  with  a  warm  clear  saline  solution  (about  eight 
ouncen). 

The  frenhfif-ni  is  to  open  into  the  bladder,  by  the  flnpm-pnbir  meth- 
od, and  remove  the  growths  with  the  forceps,  or  scrape  them  off  with 
Volkmanii*9  8p<Mm,  guided  by  the  finger.  A  medium -size  Spencer 
Wells  fenestrated  ovarian  sac  forceps  I  have  found  very  nscfnl  in 
twisting  off  tumors  of  the  bladder.  The  details  of  the  ox>eration  are 
given  with  supra-pubic  cystotomy  for  stone. 

Fibrnmu  and  mif:roTiia  !>f  the  bladder  nuiy  be  considered  as  next  in 
order  of  frequency.  They  belong  to  the  cnnneciive-tiesne  ty]>e  of  new 
formations,  are  less  vascular,  and  of  slower  development,  although  at 
times  they  attain  considerable  size.  The  base  of  the  organ  is  the  usual 
location  of  the  inmor.  The  symptoms  are  about  the  same  as  thoece  in 
papilloma,  excepting  haemorrhage.  The  diagnosis  will  depend  uijou  the 
appreciation  of  the  growth  by  the  sound,  or  by  rectal  paljiatiun  with 
the  sound  in  the  bladder.  If  the  character  of  (he  lesion  can  not  lie  ac- 
curately dftenniued,  and  the  symptoms  of  irritation  are  present,  a  peri- 
neal exploratory  incision  may  be  made.  The  livatraent  consists  in  the 
removal  of  the  mass  by  the  operation  just  given. 

Other  forms  of  benign  tumors  of  the  bladder  are  so  rare  as  scarcely 
to  deserve  mention.  Among  the  new  formations  myoma  is  occasionally 
found,  while  of  the  tumors  hydatid  cysts  are  sometimes  met  with.  These 
formations  are  nmcnuble  to  the  same  rules  of  treatment  as  above  laid 
down. 

Of  the  miilignant  diseases  of  this  organ,  garcoma  is  extremely  mro; 
while  of  the  carcinonia/a,  the  epithelial  variety  Ls  by  far  the  most  fre- 
quent. Scirrhus  may,  however,  originate  here.  The  symptoms  differ 
only  in  degree  in  the  malignant  as  compared  with  the  benign  tumors  jusl 
described.  Tim  gradual  development  of  the  cachexia,  which  is  a  part  of 
cancer,  may  alone  lead  to  a  positive  diagmwis.  Kxplonition  witli  the 
sound  and  rectal  examination  may  determine  the  suspicious  character  of 
the  disease  by  the  extent  of  the  infiltration  in  the  tisanes  around  the 
bladder. 

Operative  interference  is  rarely  jnstifiable,  for  the  reason  that  the 
disease  is  almost  of  necessity  so  far  advanced  before  it  is  reooguizml 
that  a  thorough  ivmoval  is  impossible. 

7V/Y!  !hfiiK~QHautUy.—'V\\e  average  quantity  of  urine  excreted  by 
the  kidneys  of  the  n^prmal  adult  is  about  lifty-six  ounces  in  twenty-fonr 
horn's.    This  quantity  varies  with  the  amount  of  tluids  ingested,  the  ac- 
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tivity  of  the  su'eat-glands,  and  the  elimination  of  liquids  by  the  aliment- 
ary cunul. 

It  is  of  an  amlter-  or  straw-color,  which  w  due  to  the  presence  of 
indican  and  urobiline.  The  greater  the  qunnlity,  as  a  rule,  the  li^jhter 
the  color,  it  is  darli  in  proiMjrtion  lo  the  int+'UHity  (if  ihe  de.stru(;live 
changes  in  tissue,  as  in  prolonjuvd  exertion,  or  during  tlie  progress  of 
fe\*ers.  Carholic  acid  and  bile  turn  the  urine  brown  or  greenish-black, 
and  blood  (hiematuria)  gires  it  its  cliarac  tens  tic  tinge.  The  normal  odor 
uf  urine  is  peculiar  to  itself.  An  artificial  aroma  is  easily  substituted  by 
tlio  iiigi-stion  of  trertain  fooila  and  driniiR,  aa  gaultheriii,  turpentine,  ua- 
paragu!^,  etc. 

Jieaction. — Healthy  fresh  urine  is  acid  in  reaction,  changing  litmus 
from  bliip  to  the  faintest  red  or  rose  color.  Acid  urine  will  at  times  l»e- 
come  alkaline  within  a  few  minutes  after  its  discharge.  The  ingestion 
of  alkaline  substances  in  vegetable  foods  girea  a  neutral  or  alkaline 
character  to  the  urine  passed  within  a  short  time  after  eating.  The  same 
is  true  uf  the  alkaline  sails,  jMitaMh,  soda,  etc.  Urhie,  alkaline  in  reac- 
tion as  it  leaves  thn  urrthni — ttie  alkalinity  notdne  to  food  or  medic^i- 
tion — is  an  indication  of  disease  of  the  bladder  or  pelvis  of  Ihe  kidney. 

Specific  QruTiiy, — The  specific  gravity  varies  in  the  normal  condition 
from  I'tWfl  to  I-f)3(),  Usually  the  increase  in  quantity  is  accomiKinied  by 
a  smaller  proportion  of  solids  and  a  consequent  lower  specific  gravity. 
This  is  not  the  case  in  diabetes,  where  the  quantity  is  abnormally  large, 
while  the  urinometer  amy  register  as  high  as  li)y<)-l(>4(). 

It  becomes  a  matter  of  great  importance  to  determine  through  the 
chemical  and  microscopical  analysis  of  (he  urine  the  condition  of  the 
organs  which  excrete  this  Iluid  and  those  through  which  it  passes  in  its 
way  to  the  exterior.  Certain  conditions  of  the  kidneys,  a.s  in  Bright's 
disease,  render  the  prognosis  of  a  surgical  proce<lure  mope  grave,  and 
may  justify  a  modification  of  the  treatment. 

^rea.— Urea  is  tht}  result  of  destrnctive  tissue  metamorphosis.  It  is 
increased  by  the  ingestion  of  nitrogenized  food  and  by  excessive  muscu- 
lar exercise.  The  average  daily  quantity  excreted  by  the  nrine  is  about 
fonr  hundred  and  tifty  grains,  which,  with  the  estimate  of  the  daily  urine 
at  fifty -six  ounces,  is  about  gr.  j  of  urea  to  3  j  of  the  urine. 

Any  marked  diminution  of  this  proportion  indicates  failure  in  the 
elimination  of  the  products  of  waste  in  the  tissues  and  the  danger  of 
uramla.  The  simplest  quantitative  test,  and  one  suihriently  exact  fur 
practical  purposes,  is  the  following:  To  make  it,  it  is  requirml  to  have 
I^ibarraque's  solution,  metallic  mei-cury,  a  saturated  solution  of  common 
salt,  and  a  gradimted  ghtss  tube,  with  a  capacity  of  several  cubic  inches, 
and  of  a  caliber  not  so  largo  but  that  the  open  end  can  l>e  readily  closed 
by  the  thumb. 

Fill  the  tube  one  third  full  of  mercury ;  on  t<;p  of  this  i>our  3SS.  of 
urine,  till  the  balance  of  the  tnl>e  with  I^biii-nupie's  solution  [xmred  in 
quickly,  and  as  quic^kly  close  the  end  of  the  lube  with  the  thumb.  In- 
vert the  tube,  rairy  the  end  well  below  the  surface  of  the  saturateil  solu- 
tion of  salt,  and  then  remove  the  thumb,  allowing  the  mercury  to  escape. 
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while  the  salt  water  ru.sfacs  in  to  take  its  pUire.  Allow  the  tube  to  re- 
main in  this  position  about  six  hours,  or  until  the  bubbling  entirely 
ceases.  Tlie  vulunie  of  gjis  which  ri»ps  to  the  top  of  the  tube  n-i»rpsi'nti* 
the  proporrion  of  urea  in  tho  HptK^nien  exuminttl.  If  u  halfilruchm  is 
used,  every  cubic  inch  of  {lisplacemeiit  of  the  Uqnid  within  the  tube  is 
eqanl  to  0*045  of  a  grain  of  urea.  MnUiplyiD^'  this  by  tbe  inches  or 
fractions  of  an  inch  of  gas  will  give  the  quantity  of  urea  in  3ss,  of 
urine. 

Albumen. — Albtimpn  in  the  nrine  of  one  in  health  is  excewiinply 
rare.  Ir  ia  said  not  to  indicate  disease  if  presenl  in  small  quantity  soon 
after  the  excessive  in^siion  of  albuiuiuous  foods. 

In  isolated  cases  it.s  presence  i.s  ephemeral.  In  n  nuut  presented  be- 
fore the  >'ew  York  Pathological  Society,  by  Prof.  Jnnewny.  nlbuminiiria 
could  be  pn)duce<l  at  will  by  increased  mental  activity.  In  a  coudiiion 
of  repose  no  trace  was  discoverable. 

Albumen  is  always  present  in  urine  which  contains  pua,  in(1i?pendcnt 
of  any  affectina  of  th«  kidneys. 

It  may  be  recognized  by  the  tests  with  heat  ani  nitric  ncid.  To  era- 
ploy  (he  heat-iest,  fill  a  tiilie  half  full  of  urine,  to  which,  if  alkaline  or 
faintly  acid  in  rejictinn,  one  or  two  drops  of  acetic  acid  shf>iild  be  addetL 
Hold  the  ttibe  so  that  the  flame  of  the  spirit-lamp  will  heat  the  upper 
inch  of  urine.  If,  just  before  the  boiling-point  is  readied,  a  <Tloiidy 
white  film  pervades  the  heated  mass,  the  presence  of  albumen  ia  dcmoo- 
strated. 

Tiie  nitric-acid  test  is  not  so  relinblc  as  tlin  precedinp.  AVlien  nlbd- 
men  is  thought  to  be  demonstrated  by  its  use,  the  heat-test  should  be 
applied  to  confiim  it.  Into  a  small  test-tulw  drop  from  m  x-xx  of  pupp 
nitiic  acid.  Hold  the  tube  slanting  and  allow  the  nrine  frr)m  n  glass 
pipette  tip  nin  gently  down  the  ^'v\k  until  it  float^s  upon  the  acid.  Albu- 
men is  indicated  by  n  white  or  cloudy  ring  formeil  in  the  layer  of  urine 
immediately  in  ctsntact  with  the  acid, 

-Stfjynr.— The  urine  of  d'nibefes  TuellUuf!  has  a  high  specific  gravity,  is 
passeil  in  great  quantity,  and  has  a  cliamcteristic  sweet  cxlor.  This  form 
of  sugar  may  be  recognized  by  Trommcfs  test^  in  which  an  oxide  of  cop- 
per is  produce<l  by  boiling  dial^tic  nrine  (grape-sngar)  with  a  solution 
of  potash  and  copper.  Fill  u  test-tube  for  one  inch  with  the  .sus|>ected 
iirine,  and  add  one  or  two  drops  of  a  solution  of  Hul]>hate  of  copper- 
just  enough  to  give  the  whole  a  palp-blup  tint.  Add  the  potasli  solution 
in  quantity  equal  to  one  half  the  urine.  When  sugar  is  pres(?nt,  a  |>ale- 
blne  hydrated  oxide  of  copper  will  lie  thrown  down  and  immediately  re- 
disscdved.  If  tho  mixture;  is  now  slowly  lic-itcd  to  near  the  l>oilJng- 
point,  a  reddish-brown  suboxide  of  copper  will  be  piecipitated. 

When  a  quantitative  analysis  is  desired,  the  fermentation- Umt  will  he 
found  sinifile  and  sufficiently  accurate  for  practical  use,  Kill  a  wide- 
mouthed  boltlf!  with  the  urine,  and  register  the  specific  gravity  nt  the 
time.  Pluoe  a  small  piece  of  yeast  in  tlie  urine,  and  sf't  it  a.side  in  a  warm 
place  for  from  twelve  to  eightpcn  hours  tintil  fermnntatinn  has  occurred, 
and  again  take  the  specific  gravity.    The  difference  in  degrees  of  the  uri- 
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nometer,  ns  registered  before  and  aftfr  fermentation,  will  represent  the 
number  of  grains  of  sugar  iu  the  ounce  of  urine. 

Pui-  and  Blood-Corpascleit — Epithdia.~V\\&-cv\\s  in  the  urinB  may 
ronie  fmin  nn  inllamniulioTi  in  any  jjortion  of  the  nrinarj'  ti-nrt,  fitim  the 
kidiit-y  to  the  mentus,  or  from  llie  oummunioation  of  a  sinus  orabsresti 
wiih  the  urinary  apparatus.  Urine  oimtaiuing  pus  may  be  acid,  nlka- 
\\vn\  ornpntml  in  rciu'Iinii.  In  arid  iirinf  the  rnrpuscles  are  prominent 
and  easily  recognized;  when  the  reaction  is  allsaline,  they  are  usually 
destroyed,  and  appear  as  ropy  or  gelatinous  strings,  more  re«embUng 
mticuN  than  pus.  IE  the  mine  is  exiimiaed  immediately  after  lieing 
pn.«4Hed,  a  ftfw  corpnsclea  may  ho  rpcognized.  Wlicn  allowed  to  stand  for 
somi^  minutes,  the  pus-cells  collect  in  the  bottom  of  the  vessel.  Ex- 
amined with  the  microsooiM?,  they  are  seen  to  be  spherical  and  faintly 
granular.  On  acconnt  of  the  absoi7>tion  of  water,  they  are  swollen  and 
less  distinct  than  pus-cells  from  a  recent  abscess.  The  addition  of  acetic 
acid  renders  the  nuclei  more  distinct.  The  soui-ce  of  pus  found  in  the 
urine  may  frequently  be  detennined  from  the  symptoms  present,  t<i- 
golhnr  will)  the  microscopical  appcaninces  of  the  urine.  If  willi  the 
pns-corpnscle-a  flat,  large  epithelia  are  abundant,  the  inflammatory  pro- 
cess is  in  all  probability  situated  in  the  bladder  where  these  epithelia 
belong.  In  females  a  lai^>r,  flat  ei>ithenum  fit)m  the  vagina  often  finds 
its  way  intn  the  urine.  The  cells  from  the  vagina  are  more  often  disposed 
in  drifts  or  groups  than  the  bladder  epithelia.  Large  sphericjil  or  ]x>- 
lygonal  cells  may  come  fnim  the  ki<lnpy-tiibnles  or  the  male  uretlirs. 
They  are  about  twico  the  sizo  of  a  pns- corpuscle.  Whether  they  are 
derived  fmm  the  kidney  (tr  the  urethni  may  in  great  part  Ite  rleterniine<l 
by  the  presence  or  absence  of  urethritis.  Conical  or  liam-shapc-d  cells 
may  come  from  the  pelvis  of  the  kidney,  prostate,  and  glandular  appa- 
ratn!«  of  the  urethra.  They  are  usually  not  so  abundant  ns  the  other 
varieties. 

ffipmafuria. — Blood  in  the  urine  may  come  from  traumatic  or  idio- 
pathic haemorrhage  into  the  Malpi^hian  tnfts  or  kidney-tiibules ;  from 
the  pelvis  or  ureters  as  a  result  (if  calculi  or  iilr-erution  ;  frum  the  bhulder 
as  n  result  of  instni mentation,  calculus,  wound.'*,  fon'ign  body,  neo- 
plasms, ulceration,  parasites,  or  the  hiemorrhagic  diathesis;  from  the 
prostate  or  accessory  oreans  and  the  urethra- 

The  administration  of  certain  remedies  may  account  for  the  appear- 
ance of  blond  in  the  urine.  Hmmiituria  ocouin  at  limes  nn  a  symp- 
tom of  malarial  fever,  and,  in  women,  as  a  form  of  vicarious  men- 
struation. 

Bh)od  in  the  urine  may  lie  recognized  by  Its  characteristic  coagula,  by 
the  red  or  red di.sh -brown  color  it  im^xirts  t"  this  fluid,  the  presence  of 
the  corpuscles  tinder  the  microscoi)e.  or  the  librinous  casts  of  the  tubules 
of  the  kidney  or  ureters.  In  rare  instances  the  Idood-disks  are  entirely 
destripyeil,  and  the  coloring-matter  set  firee.  This  condition  is  ajit  to 
occur  in  nmmnniacal  urine. 

When  urine  continuing  blood  is  boiled,  a  white  or  dondy  rongiiliim 
is  formed.  Its  density  depending  upon  the  quantity  of  blood  present. 
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If  Moody  nHne  is  allowed  to  stand  witljout  being  agitated,  the  cor- 
pnBcles  settle  to  the  bottom  of  the  vessel,  aiid  may  be  recognUKd  by  their 
red  or  ariilier  rokir.  I'nder  tin?  micniHr()iHf  they  may  a-s-siimn  difTer^ni 
shapes.  In  acid  urine  the  disks  retain  their  bi-ooncave  confomwition  for 
a  long  time.  When  the  hiemorrhage  is  slight,  they  float  isolated  :  if  pro- 
fuse, they  may  be  caught  in  coagula  or  collect  in  i-ouleaux.  If  the  r*^- 
action  is  feebly  acid,  or  where  the  corimscles  are  submittinl  for  a  consid- 
erable time  t<i  the  action  of  the  nrine,  they  lose  their  bi-concave  shape, 
and  become  distended,  swollen,  and  spherical.  They  may  be  recoguizM 
from  pna-oorpuHcles  by  their  smaller  size,  transparency,  and  in  nut  con- 
taining granular  bodies.  At  times  they  retain  their  Hat  shape  and  appear 
with  serrated  edges. 

Blood-casta  usually  come  from  the  kidney- tnbules,  and  are  composed 
of  iibiin  in  which  the  red  disks  are  entangled  in  varying  prr)portion. 
In  some,  large  clusters  or  groups  of  blwid-coipusi-les  are  seen,  with  uaj 
occa'*i()nal  epithelial  cell  from  tbo  kidney  or  uriniiry  pnssngeiH.  When 
the  dinks  have  been  c<impk'tely  destroyed,  as  in  the  decomposition  of 
the  coloring-matter  in  amraoniaatl  urine,  and  the  organic  elements  of  thu 
blood  nrc  not  WK^ngnizable  with  the  niicn^scope,  the  speetro-srope  may 
be  relied  upon  to  demonstrate  the  presence  of  the  coloring-mat  t-er. 

In  determining  the  source  of  blood  in  hsematuria  the  following  points 
should  bt?  considered  :  When  the  bleeding  is  uri'thral,  the  first  di.scharge 
of  nrine.  is  most  deeply  colonnl.  A  clot  of  blood  preceding  or  accom- 
panying the  discharge  of  urine  indicates  urethral  haemorrhage.  In  males, 
If  spermatozoa  are  entangled  in  the  coagula,  the  suspicion  of  hemor- 
rhage from  the  vasa  d^erentia  or  prostatic  apparatus  is  entitled  to  con- 
sideration, although  the  fact  must  not  be  overlooked  that  these  elements 
may  mingle  in  the  urethra  with  bloud  from  any  part  of  the  luioary 
passages. 

When  the  bleeding  is  from  the  pelvis  of  the  kidney,  pain  and  other 
symptoms  of  stone  or  pyelitis  will  often  precede  the  hannatnria.  Not 
infrequently,  however,  the  hirmorrhage  is,  next  to  the  presence  of  pus 
In  the  urine,  the  first  indication  of  pyelitis. 

In  hiemorrhage  from  the  bladder  there  are  often  symptoms  of  cystitis 
which  will  point  dii-eclly  to  this  organ  as  the  sonrce  of  the  bleedina. 
In  difTeumtiating  the  origin  of  blood  from  the  kidneys,  m-eters,  and  the 
bladder,  the  method  of  Thomp.son  and  Van  Bureu  may  be  resorted 
to  wiih  success.  Introduce  a  soft  catheter  just  within  the  nw^k  of  the 
bladder,  draw  off  the  contained  urine,  and  wash  out  the  organ  with 
dean  water.  If,  during  the  irrigation,  the  water  which  fl«iW3  away 
contJiins  blood,  the  hremorrhage  is  from  the  hhidder-waUs.  If  it  Hows 
away  clear,  then  empty  the  bladder,  place  the  finger  over  the  end  of  the 
catheter,  allow  it  to  i-emain  introdaced,  and  wait  until  a  small  quantity 
of  urine  has  accumulated.  This  is  dmwu  off,  and.  if  it  is  bUxxly,  and 
if  the  clear  water  now  thrown  in  comes  out  nnstuiued,  the  inference  Is 
fail'  (hat  the  bleeding  is  from  the  ureters  or  beyond. 

Haemorrhage  from  the  urettira  is  rare  except  from  violence,  the  lodg- 
ment of  calculi,  or  from  ulceration. 
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TItcmaturia  dne  to  parasitic  lodgment  in  the  walls  of  the  bladder  Is 
exceedingly  rare  in  this  country.  In  1883  a  yonng  man  of  white  parents 
— a  native  of  Natal,  Africa — came  iinder  my  care  on  account  of  ehr^uio 
hjemaluria.  He  was  at  this  time  tweaty-six  years  of  ajre.  and  had  liad 
bloody  urine  at  intervals  for  thirteen  yejirs.  His  health  wiu*  not  8eriouf*ly 
impaired.  The  urine  was  faintly  arid  ;  specific  gravity  1  -020,  with  only  a 
trace  of  albumen,  which  was  readily  accounted  for  by  the  slight  anioant 
of  blood.  About  the  middle  aurl  towartl  tlie  Inst  slii^e  of  tbe  act  <if  mic- 
turition, a  few  stringa  of  clotted  blood  were  dis- 
charged. Placing  these  nnder  the  microscope,  I 
discovered  a  number  of  bodies  (Fig.  580)  Hbai>ed 
much  like  a  watermelon-seed,  except  that  the  small 
end  was  nn)i-e  pointed.  These  were  evidenlly  tlie 
rgj^H  of  tbe  parasite  know*n  a-s  Itilhnrzia  hipmafo- 
bin,  the  hfcmaturia  resulting  from  the  rupture  of 
capillaries  caused  by  the  presence  of  neat s  of  these 
ova  in  the  muc<ius  nicmbrnne  of  the  !>l!iddcr.  Tliis 
disease  is  frequent  in  Africa  and  Asia,  but  almost 
unknown  in  North  America.  The  body  of  the  male 
paraate  is  about  four  lines  in  length,  threadlike,  and  flattened  ante- 
riorly (Aitken) ;  the  female  a  little  shorter  and  more  delicate.  They 
inhabit  by  pn'fenmce  the  portal  vein  and  the  walls  of  thn  bbddcr.  In 
treating  my  patient  I  saturated  him  with  large  doses  of  santonin  for  a 
week,  and  injected  the  bladder  daily  with  alcohol,  beginning  with  a 
l-to-20  sohition,  and  increasing  it  to  the  extreme  degree  of  tolerance  by 
the  bladder.  The  patient  improved  in  every  respect,  but  the  haematu- 
ria  was  not  entirely  arrested  when  he  retume<l  to  Africa  in  November, 
1883,  since  which  time  I  have  not  luiard  from  him. 

The  parent  distoma  is  kilted  by  high  febrile  niovement,  and  with  its 
death  the  bsemaiuria  ceases. 

The  treatiiwiit  of  hmmuluria  must  1h?  directed  to  the  disease  of  which 
it  is  a  sympuim.  The  pnrient  should  be  required  to  remain  In  the  re- 
cumlient  posture.  The  administration  of  the  fluid  extract  of  ergot,  3  j-ij, 
is  highly  recommended  without  regard  to  the  source  of  the  bleeding. 
Large  doses  of  citrate  of  potash  will  prove  beneficial  in  rendering  the 
urine  less  irritating.  Opium  is  advisable,  not  only  on  account  of  the 
relief  from  pain  it  affords,  but  because  it  secures  complete  quiet,  which 
is  essential,  and  prevents  the  too  frequent  evacuation  of  the  bladder. 

When  the  hieraorrhage  is  from  this  organ,  and  does  not  yield  to  the 
measures  above  given,  the  injection  of  cold  or  hot  water,  or  of  astringent 
solutions,  may  be  employed.  If  villous  growths  are  present,  they  should 
be  removed  by  cystotomy. 


Stone  in  tue  Bladder. 

Urinary  calculi  may  form  in  any  portion  of  the  kidney,  in  the  pelvis 
or  nreters,  in  the  bladder  or  nrethra.  They  are  concretions  of  the  va/. 
nous  inorganic  substances  which  are  common  to  the  ^irine.    Organic 
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particles,  sneh  as  epitheliu,  mucus,  and.  TarinuH  iDnamtuatory  products, 
often  enter  into  the  foimation  of  calculi.  When  an  ngpT^K^tion  uf  the 
urinary  salts  occurs  withiu  the  kidney-tubules,  the  probabilities  ai-c  tlmt 
the  stnne  so  fonncfi  will  remain  impristmed  in  this  oi^u  (renal  caleulunt 
ontil  removed  by  nlreration  or  operation.  Forming  in  the  larger  .straight 
tubes  of  the  pyramids,  a  urinary  concretion  may,  while  yet  minute,  es- 
cape into  the  calix  and  pelyis.  and  paes  down  the  ureter  into  the  blad- 
der, or  remain  lodged  in  the  pelvis  or  excretoiy  duct. 

It  is,  moreover,  pn>bable  that  the  majority  of  calculi  found  in  the 
bladder,  or  passed  by  the  urethra,  originate  a.**  concretions  in  the  ntraight 
tubes,  cjiUcea,  or  pelves  of  the  kidneys,  whence  they  drift  outward  to 
the  blad<ler,  and  there  by  continn*Hl  accretion  liecome  large  enough  lo 
attract  attention,  even  if  the  transit  along  the  ureter  was  nnnoticed. 
Undoubtedly  a  fair  proportion  of  vesical  calculi  are  formed  in  this  organ 
projjer,  and  the  greater  number  of  these  may  be  grouped  In  the  cla&s  of 
calculi  which  form  around  nuclei  composed  of  foreign  substances,  or 
animal  mutter,  such  as  epithelia,  inllaminatory  pmducts,  etc.  Conversely, 
it  is  admitted  that  animal  matter  may  form  the  n nolens  of  a  kidney  or 
pelvic  eoncreiion,  while  a  bladder  calculus  may  also  be  formed  by  accre- 
tion of  the  purely  inorganic  elements  of  the  urine. 

.V  calculus  is  rarely  of  uniform  compositittn,  more  frequently  com- 
bining two  or  more  inorganic  as  well  as  oi^anic  elements  in  its  forma* 
tion.     In  the  nomenclature  it  is  the  practice  to  give  to  the  stone  the  name 

the  preponderating  element. 

That  most  commonly  observed  is  c()mi)08ed  principally  of  nriv.  acid 
and  the  nmtes.  These  stones  are  of  fair  consistency,  j'ellowish  or 
light-brown  in  color,  not  very  smooth  when  single,  yet  not  so  rough 
as  oxalate-o(-lime  concretions.  They  may  attain  a  diameter  of  two  or 
thi-ee  Inches.  As  a  rule,  they  form  iu  urine  which  is  distinctly  acid  in 
reaction. 

The  mulberry  or  oxalutc-of  lime  calculus  is  next  in  order  of  fre- 
quency, and  relatively  more  so  in  children  than  in  adults.  They  may 
exist  iti  nil  sizes,  and  vary  greatly  in  color.  The  smaller  concretions  nw 
light  in  color  and  fairly  smooth  ;  the  larger  lire  exceedingly  rough,  with 
jagged  edges,  and  ai^e  dsjrk-brown  in  color,  in  nire  instances  while. 
Oxidate-of-Ume  calculi  asnally  commence  in  the  kidney,  and  paws  as 
small  particles  to  the  bladder.  The  most  severe  forms  of  "renal  colir** 
are  due  to  the  slow  and  painful  passage  of  these  rougher  concretions 
along  the  nrt^ters. 

Plio^phai U'  calculi  come  next  In  order  of  frequency,  and  are  divis- 
ible into  three  classes  :  the  am-inomo-mcufnesian  and  pkogphatti-qf-Jime 
{fuiible)  calcuhis,  neutral  phosphak  of  Uine^  and  ammonlo-maffHesian 
calculus. 

Fusible  calculi  are  more  often  met  with  than  the  other  two  forms  of 
pho.sphatic  concretions.  They  are  gray  or  white  in  color,  readily  friable, 
and  light.  The  hai-dness  is  proportionate  to  the  lime  phosphate  present. 
They  attain  large  size,  and  conform  themselves  to  the  shjipe  of  the 
bladder. 
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The  neutral  phospJiate-of-lime  calculus  is  rare.  Ir  may  form  in  the 
kidney,  though  it  originates  chiefly  iu  the  bladder.  All  the  phospharic 
calrtili  an*  cliietly  vesical  in  urijj:in,  being  fouud  with  amiuoilincal  uHne, 
which  is  present  with  chronic,  vesical  cuturrh.  The  ammonio-mctgiusian 
phosplialie  eoncreiion  is  equally  rare,  and  differs  very  slightly  in  its 
cliumicat  ami  phy.sit-ul  characters  fruni  thai  jusi  described. 

Other  and  still  rarer  forms  of  urinary  concreticms  are  the  following : 

Cy«^/n.— This  variety  is  usually  8mo<jtli,  occasionolly  coiruj^ited^ 
yellow  in  color  when  fresh,  inclining  to  a  greenish  hue  when  long 
ntmoved.  They  breaii  readily,  do  not  show  a  miuked  concentric  arrange- 
ment., and  arc  somewhat  grea-sy  t*i  the  feel. 

Xanthic  or  uric-oxide  calculi  have  only  Iwen  re]x)rtod  in  two  or  three 
instauceH.  They  are  of  concentric  formation,  smooth  and  greasy  to  the 
feel,  and  varj'  in  color  from  gray  to  brtmn. 

Carbouate-of'lime  calculi  are  u.sually  multiple,  and  are  Ilghtgray  In 
color  and  chalky  in  consistence. 

Organic  calculi,  consisting  of  epithella,  blood,  etc.,  are  not  infrequent 
as  nuclei  for  other  varieties,  but  exceedingly  rare  as  independent  forms. 

Stone  in  the  bladder  is  a  misfortum^  that  may  befall  every  age  and 
condition  of  human  life,  from  the  fcctus  inniero^  to  the  old  and  decj^pit. 
The  jwriod  of  greatest  exf?ni|ilion  is  from  twenty  to  fifty  years  of  age. 
It  is  comparatively  fretpieui  in  children,  and  here  must  be  of  renal  origin 
and  due  to  the  excess  of  inorganic  elements  in  the  urine,  idnce  obstruc- 
tion and  intlammaiory  diwases  of  the  urinary  tract  rarely  exist  at  this 
age.  After  tifty,  when  pnwtatic,  cystic,  and  urethral  obstruction  are  mope 
frequently  met  with,  the  formation  of  calculi,  vesical  in  origin,  is  more 
e<mimon.  As  to  sex,  alone  is  more  frequent  in  males.  It  was  formerly 
argued  that  there  was  no  difference  in  the  fi-equency  of  8t<me  in  the 
sexes,  but  that  the  short  and  dilatable  urethra  of  the  female  allowed 
a  ready  escape  to  the  concretion  before  it  became  sufficiently  large  to 
produce  any  organic  disturbance.  When,  regardiesH  f»f  the  statisti- 
cal evidence  which  show.-*  that  the  number  of  deaths  iu  males  from 
urinary  calculus  ia  ten  times  greater  than  in  females,  we  consider  that 
one  of  the  most  frequent  causes  of  stone  is  the  gouty  diathesis,  and 
that  gout  is  more  fretpient  in  men  ;  and,  again,  that  prostatic  and 
urethral  obsiruciitm  is  ]>ecuHar  to  this  sex — it  must  be  conceded  that 
the  conditions  for  the  formation  of  calculi  are  more  frequently  present 
in  mides. 

In  the  letiology  of  stime  in  the  bladder  two  great  fact^)rs  an?  recog- 
nized: The  ime  incliidt^  all  conditions  of  the  economy  which  favor  pre- 
cipitation of  the  inorganic  element's  of  the  urine;  the  second  all  ol>- 
structive  and  inflammatory  lesions  which  produce  decomposition  of  the 
urine  in  tlie  bladder,  the  detachment  of  epifhelia,  and  the  accufiinlation 
of  other  organic  elements  which  sene  as  nuclei  around  which  the  salts 
of  the  urine  are  congregated. 

In  the  first  category  are  hereditary  tendencies,  such  as  gout  and  rheu- 
matism. Certain  conditions  (»f  malnutrition  undoubtedly  lead  In  a  pre- 
cipitation of  the  urinary  salts,  for  children  poorly  fed  and  cai-ed  for  ai-e 
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much  racire  ajit  lo  suffer  from  ralculiia  Ihun  those  which  are  well  fed 
comf">rtnliIy  <'lntli«Nl  and  ahollcred. 

It  can  scarcely  be  doubted  that  residence  exercises  a  cuwsntive  influ- 
ence upon  the  formation  of  calculus.    In  the  United  States,  Northern 
Alabama,  Tennessee,  and  Kentucky  afford  a  large  nnmber  of  this  vVass 
of  cJiHeH,  while  in  Svw  York  and  the  iSew  iCuglaiid  States  utune  iu  the, 
bladder  is  exeeetlinply  rare. 

In  the  gi-oup  of  local  csmses  may  he  classed  all  cystic  diseuses  in 
which  the  jinHlucU  of  intlammation  coUetrt  In  the  bladder  anil  form 
naclci,  around  which  concretions  occur;  prostatic  enlargement  indac- 
ing  retention,  cystitis,  and  decomposition  of  urine;  stricture,  and  allj 
obstructive  and  inttammatory  lesions  of  the  urethra  which  may  iuvolve 
or  affect  the  int^rity  of  the  bladder;  the  preseuce  nf  any  rorui^n  matter 
in  the  liladder,  or  pandysls  of  the  bladder  from  any  cause. 

7%€  Symptoms  and  Diaffnosis. — It  may  be  stated  at  once  that,  how- 
ever niuclx  has  been  and  may  be  said  of  the  value  of  the  various  sj'mptoma 
of  stone,  the  diagnosis  rests  ujkiu  one  simple  expeiiient,  the  introdncttoni 
of  a  metallic  instrument  into  the  bladder,  and  in  contact  \rith  the  stone. 
For  this  puiiiose  the  ordinary  steel  sound  is  usually  9uffici»?nt.  The 
bladder  should  be  allowed  to  contain  abont  half  a  pint  of  fluid,  andi 
whitn  the  iustruuient  is  inlmduced  it  should  Iw  manipulate<l  so  that  the 
convexity  of  the  curve  will  gli<lp  over  tlie  floor  of  the  bladder  bark  and 
forth  from  the  neck  to  the  pasterior  wall  of  the  orf^,  at  the  same  time 
depressing  the  bladder  toward  the  rectum.  By  this  mancpnvre  llie  stone 
will  be  induced  to  gravitate  to  the  deeper  portions  in  contact  with  the 
instrument,  or  so  close  to  it  that  a  sharp,  quick  turn  to  right  or  left  will 
bring  the  calculus  and  metal  into  appreciable  contact.  In  rei-t«in  rases 
of  pro«tatie  hypertrophy  the  c-nlculns  may  remain  concealed  imme4liately 
behind  the  enlai^d  organ,  and  in  such  a  position  that  the  sound  ran  not 
be  brought  in  contact  with  it.  Under  such  renditions  ThomiKM)n'«  searcher 
(Fig.  681)  will  be  found  useful.    The  objection  to  this  instrument  la  the 
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diflirulty  of  its  intnKlncHon  from  the  abrupt  nature  of  the  curve  near 
tip.     When  once  introduced  its  value  is  readily  appreciated.     Turning 
its  jH)int  downward  and  moving  as  if  to  withdraw  it,  there  is  no  portion  | 
of  the  floor  that  it  will  not  thoroughly  search. 

When  a  stone  can  not  l>e  appreciated  with  a  full  or  half-filled  hhidder 
it  may  be  felt  if  this  organ  is  completely  emptied.  Not  only  is  the  cal- 
culus driven  towai*d  the  neck  of  the  bladder  when  it  is  emptied  of  urine, 
but  the  hardness  and  w(*ight  are  more  readily  apprecialerl,  since  it  is 
held  in  the  grasp  of  the  organ,  and  can  not  slip  away  when  the  miund 
touches  it.  In  some  forms  of  vesical  c«lnilufl  the  stone  becomes  partially 
or  completely  enrt/gtcd  in  some  portion  of  the  bladder-wall.  The  cjiliMdus 
may  drop  into  an  abnormal  ponch  in  the  bladder  ;  it  may  sink  by  a  pro-j 
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QOB  of  nlceration  into  the  walla,  and  b©  partially  or  completely  snr- 
miimled  l>y  a  newly  foimed  inflammatory  rtssue,  or  it  may  have  been 
lo(lf?)Hl  in  the  ureter  near  its  termination. 

Again,  a  afonn  may  lie  caught  in  the  nppcr  portion  of  the  bladder 
without  being  sacculated.  In  soundinj;  forstone  in  adults,  etliernarcosla 
is  not  always  required,  espeoially  where  there  are  no  symptoms  of  seven* 
cystitis  and  tenesmus.  In  children  an  nujcsthetio  should  always  t>e  em- 
ployed- When  the  calculus  can  not  lie  felt  after  c-arefiil  senrch,  it  is  iit 
times  a  surcessfid  expedii'nt  to  intnHJuce  the  tinfrer  into  the  rectum  and 
make  upward  pressure  ajxiu  the  hose  of  the  bladder,  and  firm  pressure 
downward  upon  the  abdomen,  just  above  the  symphysis  pubis. 

Vesical  calcMibis  may  l)e  susp«!ted  in  a  patient  who  has  Imd  renal 
colic,  or  has  passed  by  the  urethra  x>articles  of  gravel,  and  aftei-wai-d 
develops  a  cystitis.  Not  infrequently,  however,  a  concretion  goes  from 
the  kidney  into  the  bladder  without  attractiuju:  the  attention  of  the 
patient.  If  it  lodges  here,  and  increases  slowly  in  size,  it  may  remain 
for  months  or  years  \Tithout  giving  any  symptoms  of  cystitis,  or  marked 
annoyance.  Usually,  however,  when  a  stone  is  present,  and  is  bo  light 
and  smooth  that  it  does  not  affect  the  raucous  membrane  of  the  bladder, 
it  attracts  attention  by  mechanical  interference"  with  the  eswipe  of  urine, 
dropping  at  times  into  the  orifice  of  the  uretlira,  and  suddenly  shotting 
off  the  flow  during  micturition. 

When  a  stone,  by  riKiscm  of  its  size,  weight,  and  roughness,  begins  to 
cause  cystitis,  frequent  micturition  is  a  prominent  symptom.  A  biiniing 
or  smarting  pain,  refen-ed  to  the  end  of  the  penis,  is  a  fre<]uent  symptom 
in  this,  as  in  idiopatbic  intlummatinn  of  this  organ.  At  times  the  pain 
is  referred  to  the  scrotum,  penis,  uterus,  and  other  oi^ns,  or  along  the 
nerve-tracts  in  the  lower  extremities.  In  any  jolting  movement,  as  in 
riding  on  horsel>ack,  or  in  vehicles  without  springs,  or  in  walking  alK>ut, 
the  paiu  ia  increased.  Tenesmus  is  often  violent  toward  the  end  of  urina- 
tinn,  when  the  stone  is  grasjted  by  the  contracting  bladder.  The  urine 
almost  always  contains  pus,  and  lilotid  is  frequently  present.  Fln^matuiiaf 
with  calculus,  occurs  chiefly  during  the  waking  houi-s,  when  the  patient 
is  moving  about.  It  is  more  apt  to  be  met  with  in  oxalnte  of-lime  calculi 
than  in  the  other  varieties.  In  the  rare  instances  in  which  stone  exi.sts 
with  villous  growths  of  the  bladder,  hemorrhage  is  often  excessive. 
When  acalcnlns  is  of  large  size,  it  may  by  pressni-e  produce  jwin  and 
sjTnptoms  of  disturlionce  in  other  organs,  iia  the  vagina,  uterus,  or  rec- 
tum. The  size  and  character  of  a  stone  in  the  bladder  may,  in  a  mcasni^ 
be  determined  by  exi)Ioration  with  the  sound,  iis  well  as  by  palpation. 

A  large  atone  is  usually  felt  as  soon  as  the  sound  enters  the  neck  of 
the  bladder.  The  sense  of  resistance  is  greater,  and  a  fair  idea  of  Its 
proportions  maybe  made  out  by  passing  the  metallic  sound  along  its 
surfaces.  A  small  stone  is  often  with  diflSculty  ret-ognized.  Pressure 
alwve  the  symphysis  pubis,  and  intra-vaginal  or  rectal  exploration,  are 
not  without  value  in  estimating  the  size  of  a  calculus.  If  the  click  of  the 
sound  is  sharp  and  clear,  and  if  the  surface  \»  rough  and  gniting  to  the 
sense  of  touch  conveyed  along  the  Instrument,  an  oxalatc-of-lime  stone 
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may  bo  RTinported,  and,  if  the  patient  is  a  child,  the  suspicion  is  strengtb- 
ened.  Ilffniaturia,  nnd  all  the  RjTiiptdins  of  cystitis,  are,  as  a  rule,  in- 
rpeased  with  this  form  of  calculus.  In  patiunt.s  with  tlie  gouty  or  rheu- 
matic diathf-siH,  urie-acld  stone  ia  the  rule.  The  acidity  of  the  urine  in 
a  measnr*?  excludpa  phosphatic  calculuH.  In  tlie  exceptional  iimUinr4's  in 
which  a  iwirtion  of  the  surface  of  the  bladder  has  l)eoome  incrusted  with 
The  inorganic  element«  of  the  urine,  this  condition  may  be  determined  by 
ihe  immobility  of  the  concretion  when  the  sound  is  bi-on^^ht  in  ronta^'t 
with  it.  The  absence  of  a  spherical  calculus  can  be  determined  by  digital 
exploration  thiijugh  the  nteltim  or  vngina,  combined  with  pk\;asure  from 
above  the  symphysis  pubis. 

Treatment  ami  Proz/nosis. —The  attempts  to  dissolve  vesicnl  ralciiH 
by  the  adminLstrarion  of  remedie-H  by  tlie  mouth,  or  by  sululionn  thrown 
into  the  bladder,  have  not  met  with  enconraging  success.  WTiile  there 
is  little  doubt  tliat  the  Currection  of  a  dyscrasia  which  is  favorable  to  the 
fonualion  of  stone  may  prevent  or  retard  tlie  further  gi-owth  of  an  ex- 
isting concretion,  there  is  no  evidence  to  prove  that  a  stoue  in  the  blad- 
der was  evi-r  removed  by  this  jilan  of  IreatmnuL 

The  proper  treatment  of  stone  in  the  bladder  may  bo  divided  into  the 
curative  and  palUaiUe.  To  the  former  belong  the  operations  of  lUJiot- 
omy  and  lUltatrUy ;  to  the  latter  are  systematic  medication  and  hy- 
giene, together  with  the  employment  of  all  local  me^ins  calculated  lo 
relieve  pain  and  prolong  life.  In  determining  upon  the  proper  tnetho«l 
to  l»e  adopted,  the  following  points  should  be  duly  considered : 

In  male  patients  under  the  age  of  seventeen  the  cutting  opemtion  i.** 
preferable,  for  the  reasims  that  (1)  the  caliljer  of  the  urethra  Ls  usually 
too  small  to  admit  of  the  instrumentation  necessary  to  Mthotrity  ;  (i)  (he 
mortality  rate  after  lithotomy  in  this  class  of  patients  is  very  low — about 
6  percent.  After  this  period,  as  between  lithotomy  and  lithotrlly,  the 
former  operation  is  demanded  (1)  in  all  cases  of  stricture  of  the  uraitmit 
where  the  caliber  of  this  tube  is  narn»w«d  to  such  an  extent  that  the  re- 
peated introduction  of  the  lithotrite  and  washing- apparatus  is  difficult  or 
impossible ;  (2)  in  prostatic  disease,  with  hypertrophy  to  aurh  an  ejcteut 
tliat  it  olTnrs  an  impediment  to  the  ininHlucIion  of  the  instmmentH,  and 
renders  the  seizure  of  the  stone  or  fnigmcnis  difEcuU  of  accouiplishnient ; 
(3)  when  the  stone  is  more  than  one  inch  in  diameter ;  (4)  when  it  is  so 
hard  (oxalate  of  lime)  that  it  can  not  l>e  crushed  by  the  employment  of  a 
reasonable  degi-ee  of  force ;  (i))  when  chronic  cystitis  and  vesical  tutoler- 
aace  exist ;  (6)  in  a  {jatienl  suffering  from  any  form  of  nephritis. 

LUhotrUtf.—\t  the  symptoms  are  not  so  distressing  as  to  dr-mnml 
immediate  interference,  from  ten  days  to  two  weeks  ahuuld  bo  devoted 
to  the  careful  preparation  of  the  patients  It  is  not  only  important  to 
improve  the  general  condition,  but  also  to  accustom  the  nrethra  to  tb© 
introduction  of  tlie  sound. 

The  instruments  required  am  the  lithotrite  and  an  apparatus  for  waaU- 
Ing  out  the  detritus. 

Of  the  various  crushing-instruments  which  Jiave  been  introduced,  that 
of  Sir  Uenry  Thompson  in  to  be  preferred  (Figs.  fi83-6tio).    It  is  com* 
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mendHble  for  its  lightness,  strength,  and  smtKvth  action.      Wilh  the 
heavier  instruments  the  sense  of  touch  is  not  so  delicate  and  acute.    Tlie 

lighter  liiliotrite  is  strong  enough 
to  crush  any  calculus  which  nuiy 
be  safely  removed  by  this  opera- 
tion, lioi-eover,  it  is  especially 
to  t>e  cunimended  for  the  fenes- 
trated jaw  in  the  female  blade 
(Fig.  5tS),  which  allows  the  male 
blade  to  pas.s  entirely  through, 
and  thus  avoids  the  dangi?r  of 
choking  and  fouling.  It  consists 
of  a  male  blade  (Fig.  5831,  or  sliding  rod,  which  fits  into  u  ftxed  or  female 
blade  (^Flg.  fi84),  which  is  deeply  hollowed  out  for  its  reception. 


t.Ti£UAf.;i-CQ. 
Pio.  sea.— FeoeMMtal  J«wi  of  Tbotapaon'*  lUbotrite. 


s.TmAt^mt  &CH 


Vi:    r.^3.— Mule  bhde  of  TlionipMO'*  litiuttriU. 


Fta.  &84.— Fcuole  blid«  of  Tbompeoo'i  Ihlioulw. 


The  seizing  and  crashing  action  of  the  lithotritc  is  double.  When  the 
male  blade  is  carried  through  the  hollow  handle  into  the  slot  in  the  female 
blade,  a  simple  and  rapid  toand-fro  movement  can  be  exwuted  by  push- 
ing or  pulling  on  the  male  blade  with  the  right  hand,  while  the  left 


t,  liitiiAjtn  ,   ■.*.  r 


Fmu  fi66.— 'ClioaipMMi'a  lilltotTtte  Myofled. 

steadies  the  female  blade,  to  which  the  handle  is  attached.  This  move- 
ment cau  be  made  very  effective  in  seizing  the  stone  and  in  crushing  the 
Hnmllt>r  fnigments  without  taking  the  extra  tinit!  in  sliding  the  (uttch 
which  throws  on  the  screw-motion  of  the  instrament. 

When,  however,  a  stone  is  caught  in  its  grasp  by  the  sliding  move- 
ment just  described,  and  is  so  solid  and  resisting  that  a  sufilcieat  and  safe 
crushing  force  can  not  be  employed,  the  catch  on  the  top  of  the  handle  is 
sliiiped  upward.  The  sliiling  movement  is  now  tmpossiltle,  ami  the  more 
powerful  sc-n;w-motion  substitute<l.  By  turning  the  wheel  at  the  end  of 
the  male  blade  to  the  rights  the  8t(me  can  be  felt  to  give  way  under  the 
crushing  force. 

In  the  removal  of  veaica.1  calculi  by  this  operation  two  procedures  are 
recognized,  viz.,  complete,  and  im^mpleif  lithotrity. 

In  the  former,  or  Bigelow's  method,  ether  narcosis  is  required  ;  the 
stone  is  entirely  crushed,  and  the  fragments  washtKl  out  at  a  single 
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operation.  Tn  (he  Intter,  anresthesia  is  not  ernployeil ;  the  calculus  is 
only  i>ariially  comminute,  and  the  fragments  are  left  to  pass  off  with 
the  urine. 

Complete  lithotrity  has  almost  enKrelysapereeded  the  older  operation. 
It  is  preferable  in  all  cases  where  the  condition  of  the  patient  jusiities  llie 
risk  of  shocls,  fnmi  a  capital  operation  under  ether  narc<KiiM. 

Operation. — The  patient,  Iit'ing  narcotized,  is  placed  npon  the  operat- 
ing-table, in  the  dorsal  decubitus,  witli  the  pelvis  raised  alwut  half  a  foot, 
by  pillows  jjlmied  under  the  sacrum.  If  the  bladder  has  not  hfMjn  pinpfic*! 
just  I)efore  the  oi)eration,  the  urine  is  now  drawn  off  and  about  one  pint 
of  tepid  water  injected,  thus  distending  this  organ  and  retideriug  the 
mucous  membrane  less  liable  to  injury  from  beiug  pickeii  up  by  the  in- 
strument. The  litbotrite,  having  been  pro])erly  warmed,  oileti,  and  tested 
as  to  itH  working  capacity  and  strength,  is  now  prepared  for  introduction, 
by  sliding  tlie  male  blade  completely  down  until  its  tip  passes  into  ihe 
fenestra  of  the  female  blade.  As  the  convexity  of  [he  male  Ittnde  i* 
serrated,  great  care  must  be  taken  not  to  push  the  rough  surface  beyond 
tlie  level  of  the  female  blade,  sin<'e  the  introduction  of  tiie  Instrument, 
improperly  adjusted,  would  do  unnecessary  violence  to  the  lloor  of  the 
urethm. 

A  right-handed  operator  should  stand  at  the  patient's  right  side.  The 
instrument  is  lockwl  and  carried  into  the  bladder  by  the  same  mancpurres 
as  given  for  the  introduction  of  the  sonnd  or  metal  catheter,  AVhon  the 
beak  is  well  into  the  bladder,  it  la  carried  along  Ihe  floor,  with  the  tip 
pointing  upwai-d,  nntil  it  meets  with  the  resistance  of  the  posterior  wall 
of  the  bladder,  wben  it  should  be  slightly  withdrawn.  The  bundle  should 
n(»w  be  elevated,  in  order  to  depress  the  floor  of  the  bladder  with  the  con- 
vexity of  the  curve.  Held  firmly  in  this  position,  the  lithotrile  Ih  opened 
by  withdrawing  the  male  blade  about  two  inches.  The  niH-nititr  should 
now  strike  the  handle  of  the  instrument  with  the  knuckloj^  or  hand, 
hard  enough  to  carry  the  conrnsslon  to  the  bladder,  in  order  to  dislodge 
the  calculus  and  allow  it  to  fall  into  the  lowest  portion  of  the  organ,  and 
within  the  grasp  of  the  lithotrite,  which  is  now  closed  by  pushing  the 
male  blade  down.  If  the  stone  ij*  seized,  it  will  be  made  evident  by  the 
failure  to  close  the  blades,  and,  wlieu  caught^  it  should  be  fiimly  held, 
the  screw-movement  adjusted,  and  the  wheel  rotated  slowly.  Having 
thus  secured  the  stone,  the  instrument  should  be  moved  to  and  fro,  in 
order  to  assure  the  operator  that  the  wall  of  the  bladder  is  not  C4inght. 
In  cnwhing  a  calctilus,  the  rapidity  with  which  it  is  done  should  be  de- 
teimined  by  the  sense  of  resistance  expeilenced.  It  is  not  safe  to  employ 
force  sufficient  to  spring  the  bla<le8.  A  stone  which  can  be  safely  enished 
will  yield  pereej)tibly  under  a  few  turns  of  the  screw.  Phosphutir  atone 
can  often  he  rapidly  comminut*Ml  witlmut  adjusting  the  screw.  Uric-acid 
ealculi  require  more  power,  while  the  oxalate-of-lime  at  times  can  not  be 
crushed  at  all. 

If  the  mano'uvre  above  describeil  fails  after  being  several  times  care- 
fully repeated.  sean*h  must  be  madi^  in  other  quarters.  Holding  the 
instrunieut  beak  upward,  the  convexity  still  upon  the  tloor  of  the  bhtd- 
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der,  separate  the  blades,  mm  the  slinft  half  over  to  the  right,  and  then 
close  the  blades.  If  the  stone  is  seized,  hold  it  steady,  adjust  the  screw- 
motion,  tighten  the  grip  by  a  slight  tnrn  of  the  wheel,  and  carry  the 
instrunieut  bacli  to  the  middle  line  with  the  l>eak  pointing  upward.  If 
it  does  not  move  freely,  the  iudiration  is  that  the  bladder  hati  lx»en  jiit^ked 
up,  and  of  course  the  blades  must  be  separated  and  another  effort  maile. 
With  the  instrument  shown  there  is  lillle  danger  uf  this  acf-ident.  The 
samp  mnnwuvrc  may  lie  tried  on  the  oi)]K»Hite  aide.  If  lhiTe>  is  prustutic 
enlargement,  it  may  be  necessary  to  tnrn  the  beak  downward  into  the 
pocket  on  the  floor  of  the  bladder.  If,  after  a  half- hour's  search,  the 
seizure  has  not  been  eifected,  the  operation  should  l>e  discontinued. 

When  the  atone  has  been  seized  and  broken  once,  the  same  mauauivres 
should  b(!  rappfully  yet  rapidly  re[>enttHl  until  no  large  piecres  renmin. 
It  will  usually  be  found  easy  to  crush  the  smaller  pieces  by  the  sliding 

movement  alone.  The  instrument  should 
now  l>e  closed  until  the  bladt's  liave  the 
same  relation  as  when  introduced,  and  then 
withdrawn.  The  emcuator  consists  of  a 
rubber  bulb  capable  of  holding  about  one 
pint.  At  the  upper  end  is  a  funnel  and 
stop-cock  for  filling  and  closing  ttie  a]>piL- 
rattis.  Below  is  attached  n  glass  globe,  in 
which  the  particles  of  stone  gravitate  as 
fast  as  they  are  drawn  into  the  evacuator. 
Between  this  and  the  rubber  bulb  is  a  sec- 
ond stop-c(M:k,  and  a  place  for  attarhing  the 
catheter.  It  is  advisable  to  insert  a  pieoe 
of  rubber  tubing,  about  five  inches  in  length, 
lietwcen  the  ratheter  and  the  evnrnatnr,  in 
order  to  prevent  the  jarring  motion  imjiarf- 
ed  to  the  bulb  from  being  conveyed  to  the 
instrument  in  the  bladder.  The  catheters 
(Fig.  580)  are  of  different  sizes  and  shai>es, 
ranging  from  No.  14  to  No.  25,  U.  S.  The 
evacuation  is  much  more  rapid  wlrh  the 
laj-ger  inslruments.  However,  the  urethra 
should  not  Ihi  over-distended.  In  genenil, 
the  catheters  which  are  only  slightly  cun'ed  near  the  tip,  with  the  eye 
at  the  extremity,  are  preferable.  In  filling  the  bulb,  in  order  to  exdnde 
the  air,  the  glass  ball  is  first  detached,  tille<l  with  clnan  warm  water, 
and  readjusted.  Both  slop-eocks  are  now  opened,  the  end  of  the  lube 
close*!  with  the  finger,  and  water  poured  int^i  the  funnel  until  (lie  iiiilb 
and  tube  are  filled  to  overflowing.  The  coclts  ai-e  then  closed,  and  the 
instrument  intrusted  to  an  assistant.  The  catheter,  well  oiled,  is  car- 
ried into  the  bladder,  and  as  the  water  is  est-njiing  the  lower  end  of  the 
rubl>er  lube  attached  to  the  evacuator  is  sli]>ped  over  the  end  of  the 
instrument.  The  bulb  is  grasped  between  the  thumbs  and  fingers  of 
both  hands  and  squeezed,  thus  forcing  the  greater  part  of  its  contents 
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into  the  bladder.    It  is  now  allowed  to  expand,  the  water  rushes  back 
out  of  the  bladder  and  brings  with  it  the  smidlpr  paiiicles  of  ntone  which 
fall  down  into  the  plass  fiphnrc.      This  part  of  the  ojieration   may  be 
expedited  by  rapidly  half  emptying  the  bulb  into  the  bladder,  and  as 
rapidly  allowing  It  to  ex[iand.     When  it  is  seen  that  |inriielps  of  the 
ralndiis  reaso  to  fall  into  the  reeeiver,  (he  ratheter  shonld  be  withdriwri. 
the  lithotrite  reintroduced,  and  a  second  crushing  done.    The  Idadder  is 
again  washed  out,  and  these  operations  should  be  alternated,  until  all 
detritus  is  remored,  unless  alarming  symptoms  should  su|H?rvenp,  when 
of  e^mrse  all  openvtive  nieasiii-es  should  Iw  discontinued.     If  the  glass 
receiver  Iweomea  fillctl,  it  Rhould  bt?  detached  and  emptied.     At  limes 
particles  of  calcnlus  become  lodged  in  the  catheter  or  tul>e,  and  rcqnire 
lo  be  dislodged  with  a  stylet.     From  one  to  two  lionrs  may  be  allowed 
for  this  operation  fmm  the  commencement  of  the  anirsthesia.     The  prfjg- 
nosis  will  be  more  favawble  with  the  shorter  period,  but  it  is  wiser  to 
proceed  carefully  and  remove  the  stone  thoroughly,  even  if  a  lun^i-pr  lime 
is  required.     The  absence  of  all  fragments  cjin  l>e  recognized  by  placing 
the  ear  over  the  bladder  at  the  symphysis  while  the  evacun  tor  is  being 
worketl.     The  click  of  any  fragments  against  the  catheter  can  l»e  dis- 
tinctly heard.     The  introduction  of  a  sound  will  als<i  determine  ij 
presence  of  any  pieces. 

In  the  after-treatment  opium  is  essential  torelievc  pain  and  tenesniiisT 
Citrate  of  potash,  grs.  xx,  three  or  four  times  a  day,  with  flaxseed-tea. 
will  render  the  nrine  less  initating.  The  soft  catheter  may  need  to  be 
employed  to  evacuate  the  bladder. 

In  incomplete  litliotrity  the  crushing  is  done  In  the  same  mnnner  as 
Jnst  described.  A  fair  degree  of  ana^sthfsia  may  be  secured  by  the  em- 
ployment of  cocaine.  The  litliotrite  is  only  introduced  once,  and  not 
more  than  five  or  ten  minutes  are  consumed  in  the  operation.  The 
evacuator  is  not  employe*!,  the  detritus  being  expelled  in  the  net  of 
urination. 

Cystotomy  o-r  Lithotomy.— CiiUmf:  into  the  bladder  for  the  removal 
of  stone  is  performed  through  the  poiinjcum  or  through  the  atKl<tminal 
wall,  just  atiove  the  symphysis  pubis.  Incision  through  the  recta m  in 
males  is  no  longer  n  n'cfignized  procedure,  while  the  veaico-vaginal  ojwra- 
tion  is  rarely  indicated. 

Supra-pitfiic  cysfoi^mj/^  or  the  hi/;^  operation  (as  distinguished  from 
perineal  cystotomy),  i^  i>erformed  as  follows : 

The  pubes  should  be  shaved  and  thoroughly  disinfected,  the  pelvis 
raised  on  a  cushion  so  that  the  intestines  will  gravitate  toward  the  dia- 
phragm. The  bladder  should  l»e  several  times  washed  out  with  warm 
Thiersch's  solution,  <ir  a  solution  of  borncic  acid.  grs.  v  to  water  *  j, 
throwing  almut  eight  to  ten  ounces  in  through  a  soft  catheter  and  allow- 
ing it  to  escjijie.  A  rectal  bag  or  Barnes's  dilator  should  now  l>e  well  lubri- 
cated and  pushed  into  the  rectum  and  distended  with  six  ounces  of  water. 
I'Vom  eight  to  twelve  ounces  of  warm  Thiersch  solution  should  then  be 
forced  into  the  bladder,  the  catheter  withdrawn  and  a  IJgatun*  imme- 
diately tied  around  the  x>t^ui3  to  prevent  escape  of  the  liquid.    lu  females 
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iirpllim  miiy  l)c  plugged.  Thcsp  two  proceiliirr's  iift  \he  Madder 
iipwjiitl,  render  it  tense,  and  aid  in  displarlng  upward  ilie  fold  of  peri- 
lonieum  which  drops  dowa  in  front  of  the  anterior  wall  of  the  bladder. 

An  inciHicin  in  the  linea  alliii,  t'xtcndin^  from  ihi-ee  inches  above  the 
symphysis  t^t  ono  half  tin  inch  iK'hiw  the  uiiper  margin  of  t!ie  jHibic 
bones,  18  next  made,  and  the  tisanes  separated  in  the  median  line  nntU 
the  layer  of  fat  which  lies  between  the  bladder-wall  and  the  pnbes  is  in 
sight.  It  is  always  advisable  to  snip  with  the  scissoi-s  a  half-inch  of  the 
attachment  of  the  tnusclea  to  the  put>es  on  either  idde  of  the  wound. 
All  bleedinp  shimld  i>e  arrested  and  this  prevesical  areolar  tissue  lifted 
upward  by  the  finger-nail  or  a  dry  dissector.  Should  the  jtenionfeum 
dip  down  low,  it  will  l>e  lifted  by  this  manfpuvre.  A  dnll  rclrnctor 
l)Incpd  beneath  this  tissne  and  traction  made  toward  the  nmbilicns 
should  now  be  used,  and  two  similar  instruments  to  sex>ara(e  the  wnnnd 
laterally.  The  anterior  wall  of  the  distended  bladder  is  now  in  plain 
view  for  about  two  inches  in  its  long  axis.  Occasionally  at  this  step  of 
the  ojieration  i»ne  or  two  goml-sized  veins  are  seen  crossing  the  ]»roiM>sed 
line  of  incision  in  tlie  bln<lder.  Tlicsi-  should  l»o  secured  by  passing  a 
curved  needle  armed  with  catgut  around  them  and  tying  on  each  side  of 
the  line  of  incision. 

Tlie  next  step  is  to  introduce  into  the  wall  of  the  bladder,  on  each  side 
of  the  line  of  the  incision  about  to  be  made,  a  loop  of  small  .C^iinese 
twisted  silk.  This  may  be  done  by  means  of  a  cun'ed  needle,  leaving 
the  thread  double  and  tying  it  in  a  long  Icop,  so  Ihat  it  may  lie  removed 
in  three  or  four  days  without  distaibing  the  wound. 

These  thn-ads  are  now  held  steaidy,  the  openilor  makes  out  distinctly 
the  spot  where  he  proposes  to  puncture,  and,  carrying  the  knife  through, 
back  of  the  blade  downward,  he  enters  the  bladder  a  Utile  l»elow  the 
level  of  the  pubic  rim  and  cots  upward  about  one  inch  exactly  in  the 
long  axis  of  the  orgjm.  The  water  rushes  out  at  once,  and  the  tiager  in 
carried  into  the  bladder,  tniction  being  made  on  the  threads  to  prevent 
the  separation  of  the  wall  of  the  bladder  from  the  fascia  in  front.  This 
is  of  great  importance  in  preventing  (he  occurrence  of  uu  obstinate 
pocket  or  fistula  which  not  infrequently  follows  tliis  operation. 

If  the  ojwration  is  for  nfone  or xi  foreifjn  bodj/,  the  removal  maybe 
effected  either  with  the  finger  or  a  delicate  dressing  forceps.  The  open- 
ing may  be  stretched,  if  required,  or  enlai^wl  hy  incision.  If  a  (if7/ior  is 
present,  it  will  usually  require  a  freer  incision  through  the  alKltfminnl 
wall  in  tinier  to  thoroughly  inspect  the  bladder,  or  to  apply  the  cautery 
lr»  the  iH'diele  of  any  neoplasm  which  may  Iw  removed.  To  accomplish 
this,  a  transverse  incision  just  at  the  level  of  the  jmbes  should  Iw  made, 
extending  to  either  side  of  the  median  line  one  and  a  half  to  two  inches. 
The  atiiichment.s  of  the  recti  muscles  are  divided,  but  care  should  be 
taken  not  to  extend  the  incision  far  enough  laterally  to  di^-ide  the  inter- 
n<U  piUar  of  the  inf/tthial  rutiaf.  The  long  retractors  now  inserleil  into 
the  bladder  will  stretch  the  opening  and  allow  a  fret?  inspection  of  tho 
entire  inner  snrfnce,  When  the  light  is  not  good,  the  electric  are  will  be 
of  great  service  in  illuminating  the  interior  of  this  organ. 
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The  detachment  of  tumors  may  be  effected  with  a  Volkmann's  spoon, 
or  better  with  the  Spencer  Wells  fenestrated  ovarian  sac  forceps.  When 
thus  torn,  cut,  or  twisted  off  to  the  level  of  the  bladder-wajl.  the  point 
of  attachmt;Qt  should  be  cat*£uUy  seared,  with  the  cautery. 

The  after-treatment  of  supra-pubiu  cystotomy  will  depend  upon  the 
condition  of  the  bladder  at  the  time  of  and  immediately  after  the 
operation. 

If  there  ia  a  chronic  cystitis,  or  If  a  neopla^^m  has  been  removed  and 
blewlin^  wia  m»t  be  iiitot^nther  arrested,  dniiun>^  is  indi(fate<l.  If  the 
bladder  is  not  inflamed,  it  should  be  sutnred  at  once. 

Drainage  is  secured  by  inserting  a  Trendeleaberg's  soft  rubber  T- 
shaped  tube  (Kig.  5S0a).  The  ends  of  the  cross-piece  should  lie  folded 
back,  grasped  in  the  jaws  of  a  delicate  dn>s.sing 
ftu'cepa,  and,  wliile  the  bladder  is  firmly  fixed  by 
titictlou  on  [he  threads,  the  tul>e  is  carried  to  the 
iUntT  of  this  orgiin.  As  the  forceps  oppn,  the 
cross-piece  expnnds  and  prevents  the  easy  with- 
drawal of  the  tube.  After  thorough  irrigation, 
the  wound  around  the  tube  should  be  closely 
packed  with  long  libbuns  of  io<loform  gauze,  and 
over  this  sublimate  or  carboliogauze  protective 
and  a  bandage. 

The  patient  is  put  to  bed,  resting  on  the  side. 
By  means  of  a  piece  of  glass  tubing,  a  long  rubber 
tube  is  connected  to  the  end  of  the  T-drain.  and 
this  channel  c<mducts  the  urine,  as  fast  as  il  en- 
ters the  bladder,  into  a  vessel  at  the  bedside.  Irri- 
gation with  warm  Thiersdi  siilution  should  be 
made  every  thn-e  or  four  horn's  for  ihe  lirat  two 
days,  and  every  six  hours  for  two  more  days,  or 
until  the  discharge  is  clean.  This  is  accomplished 
by  uncoupling  the  glass  pipette  and  injecting 
thi-ough  the  T-drain  two  to  four  or  six  ounces, 
and  iillowing  it  to  escajie  at  tmce  tlmmgh  the  tube.  The  lubu  should 
l>e  removed  as  soon  as  the  condition  of  the  bladder  will  permit,  l>e- 
cause  the  longer  it  is  allowed  to  remain  the  greater  the  danger  of  a 
tronbIc.si>me  persisting  Ksiula.  Knur  lo  eight  days  will  be  the  limit  in 
most  cases.  Of  course,  in  bad  cases  of  cystitis,  drainage  must  !«?  kept 
up  until  the  disease  is  cured,  if  this  takes  weeks  or  months.  The  urine 
esca])os  through  the  tube  and  then  through  the  woand  until  this  begins 
to  bfj  narrowed  by  gninulution.  The  dressing  is  conlinue<l  until  cicatri- 
ifiution  is  comiilete.  When  pockets  form,  they  niiist  be  opened  up, 
scraped,  and  packed.  When  fistula  persists,  it  may  Imvo  to  be  split  up 
and  scrji|)e(l.  In  two  instances  1  have  had  to  dissect  ont  the  indurated 
tissues  and  iig.iin  open  into  the  bhuhier  to  effect  a  cure  of  listulffi. 

When  the  bladder  is  to  be  closed  at  once,  proceed  as  follows :  Irri- 
gate thoroughly  and  pull  the  edges  of  the  incision  in  the  bladder-wall  as 
well  up  into  the  wound  as  possible,    A  half-curved  needle  armed  with 
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fine  cnt^rnt,  should  now  be  introduced  abont  one  eigbtli  inch  from  the 
edge  of  the  incision  in  thi^  I)ludder,  and  carried  tlirough  aad  out  ou  the 
cut  edge  just  where  the  mncous  membrane  rests  on  the  bladder-muscle 
(not  into  the  cavity).  It  should  be  made  to  enter  at  the  same  level 
on  the  opposite  side  and  to  ronie  out  oue  ei'rhth  of  an  inch  from  the 
edge.  These  sutures  should  \w  nlK)Ut  one  eighth  to  three  sixteenths 
of  an  inch  apart,  and  when  tied  should  be  cut  off  short.  Tlie  alMlom- 
inal  wound  may  now  be  closed  in  part  from  the  ends,  but  not  over  tho 
line  of  sutures  in  the  bladder.  Light  iodoform  gauze  jmcking  should 
fill  in  the  oiJeniiig,  and  a  sublimate  giiuze  dressing  over  all.  The  patient 
Bhnuld  r&st  im  th«  bark,  and  the  urine  alhiwtsl  t<>  fl<»«'  (lut  ronstnutiy 
through  a  soft  catheter,  fastened  in  through  the  nretlim.  8hould  dis- 
tention occur,  urine  woidd  very  probably  escape  through  the  wound.  In 
any  event,  as  the  abdominal  wound  is  ui>en,  there  is  no  danger  should 
leakage  happen. 

To  this  date  (January  1,  1890)  the  author's  experience  in  suprapubic 
cystotomy  is  included  in  the  following  synopsis  of  cases: 


Cai»k  r.— Male.  a^oJ  40.  Oi>eratioa,  Jnljr  7,  IftSS.  6«r«n  montli*  befora,  IiwnmloriA,  cliill*. 
and  fever.  Diognou*^  oanoer  or  blndder.  OperaUon,  Iftrge  epltkvllotuit  rviituved.  Onlinary 
T-(lr«infl^  tnbo;  Kmored  oiglith  day.  Drint  couod  to  woape  tlirooirli  wound  ■ixUkeoth  doj. 
Bocoverj.     Sis  uouths  laU»r,  OctUli  trom  fvnvni  in«t««laai«  and  extiauvLion. 

Cask  II. — Mftlo,  ag«d  30.  Ojiisriitiou,  July  20, 1S88.  Sroall  mkiIu  tumnr  remnrod  from 
floor  of  bladdtr.    Tube  njmorod  with  (lay.     Wound  had  clo«d  ci«lite«ntb  day.     Beonvcrod. 

C.\fiB  111. — FiftiiKle.  fig^d  30.  Tutnur  of  nreilira  ^owin^  bAnk  into  bladder.  Opcratinn, 
Ksreh  21,  I8S9.  Wound  in  Madder  dnaed  with  cntgnL  CntlieUier  worn  for  ten  dajis. 
KecoTert'd. 

Cam  IV. — Mfile,  mp-d  (IT.  Operalion.  September  4,  1863.  Tamor  of  pnwtata  and  vesipfll, 
caloitluK  removfld.  Orainii^tubo  roinuved  «lxtb  da;.  Wuond  bad  closed  fitioootli  Aaj. 
R«cor«tvd. 

Case  V.— lfii)«.  Ag«i  4ft.  Operation,  September  28,  18S8.  Largo  Btcme  mnoTed.  Taba 
di9C«ntinu«d  cifilitii  duy.  FutnU  [<«rsi»Wd  four  we^ka;  later  this  wa»  »cra)M.-<l  out,  and  It  tii«D 
iolu8<.-d.    Itwovorvd. 

CjiaK  VI.— Mal«.  ogtA  41.  Operation,  Jnly  2B.  1888.  Piece  of  catheter  rcmor^d.  Tabo 
diKnntinued  tilth  day.     Wound  benled  by  fourteenth  day.     Recov«re«l. 

Cahk  VII. — Malt>,  aKed  40.  Opuratiuo.  Docombflr,  18B6,  for  cbronio  07>tida.  Drainod  for 
tlir«e  weekiu     R«cnverG«l. 

Ojuik  VIII.— Male,  a»ted  08.  OperatioD,  September  9, 1B88,  for  closore  of  fistula,  wbicli 
wweadly  ctir«d.     Kocorered. 

Cub  IX.— Male,  a^ed  48.  Operation,  September,  1899.  Tnmor  of  proatatc  and  resEral 
calculoa  removed.     Drainase.     ECecovered. 

Caam  X  and  XI.— Mikle,  ajied  S4.  Operation,  October,  lA8d.  Totoor  of  bindder  Jnat 
behind  tinitliral  opening  renioteil.  DrniniittH  removed  eighth  day,  and  n-oimd  healed.  Oy»> 
tilin,  with  aluriainff  eJuvatioD  of  Ismperature,  recurred  In  this  cam,  oud  tlirco  vrL-eka  lutiir  a 
Bt^^ind  operation  withonc  snfl>«che«la  wna  done.     Heoorerod. 

Camim  XII  nnd  Xltl. — Malw.  u^^ed  4.  8«von<  eyatitia.  witb  paralyKis  of  birtddcr,  dne  to 
oonipre«alou  uiyeliiiB.  Tulje  romovvd  on  ibe  fourtit'nlJi  day.  The  cyBiilas  rvcarred,  and 
the  operation  wait  repeated.    Ilraina^^tnbe  «iill  In  ixwition.    Keoorcrcd. 

Casi  XIV.— Fvmalv.  agwl  -t'l.  OpijratJoa,  IX-ceiobor,  1889.  Vnlvular  fold  of  hypertro- 
pblml  mucoiM  mtunbrane  stretcht-d  (wrtially  orer  eih  of  urethra.  Keiaored.  Vuund  in  blad- 
der clo*ed  at  ooco.     Recovered. 

Cass  XV. — Mate,  atred  60.    Operation,  [leccmber,  1881).    Plecfl  of  catheter  four  [aches 
long,  incTUiited  with  atone,  remoTod.     l>nuniigu  tube  di.^ooQtinued  on  llfUi  diqr.    Reoorered. 
42 
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Supra-pubic  cystotomy  has,  at  various  times  in  the  history  of  siirffery, 
been  brought  pi-otaineutly  before  the  profesaion,  but  to  achieve  a  tihort- 
liv<'d  pttpularily.  and  be  releffiteil  to  compiinitive  obMi;writy. 

Under  the  iminilse  i>f  modem  aseptic  practice  and  an  improved  tech- 
nique, it  has  gained  a  position  not  heretofore  accorded  it,  and  il  is  safe 
to  say  from  wbich  it  will  not  a^In  re<'ede. 

To  perineal  ci/fitotniny  it  should  bo  ppeferrcd— 1.  For  the  removnl  of 
all  forms  of  neoplasms.  2.  For  the  removal  of  foreign  bodies,  so  shaped 
or  so  large  that  they  ran  not  be  withdrawn  by  means  of  the  lithotrite, 
3.  For  stone,  when,  («)  by  reason  of  luvthral  w  ])rnstatic  lesions,  (he 
lithotrite  and  wa.shin^-tut>es  can  not  be  freely  and  safely  emplnyiid; 
{h)  when,  from  chronic  pi-osiatitia,  preat  hyi>errropliy  of  this  ui-gan  with 
elongation  of  tiie  neck  of  the  bladder  has  occurred,  rendering  the  cal- 
culus diffifult  of  access  by  this  route;  (e)  when  a  stone  so  hurtt  or  so 
large  that  it  can  not  be  rapidly  comminuted  and  removed  by  the  litho* 
trite ;  (rf)  when  vesical  calculus  is  complicated  with  chronic  nephritis. 

While  it  is  difficult  to  specify  the  exact  size  of  a  stone  to  l>e  removed 
by  the  hl^h  (ipemltun,  it  wiiuld  be  safe  tn  im-Iude  those  the  smallest 
diameter  of  which  would  measure  more  than  »ne  inch. 

In  adult  males  under  fifreen,  on  account  of  the  distensibility  of  the 
prostate  and  nwk  ;  and  In  children,  by  reason  of  the  difficulty  in  keep- 
ing this  class  (piiet  in  Iwd,  the  perineal  op<^rati(m  is  jireferred. 

In  females,  for  persistent  cystitis  vesico-vaginal  fistula  may  l>e  made, 
a«  this  allows  the  adjustment  of  a  urinal,  and  permits  of  out*of-door  life. 
For  stone,  either  lithotrity  or  the  high  operation  should  be  jiei-formed. 

Pari/wal  tithfjtumt/y  or  the  low  operation^  may  be  dune  by  three 
method.s — the  lateral^  bUuteral,  and  median  oijerntions.  A  conibjnu- 
tlon  of  the  mwlian  and  lateral  ineisiona  is  sometimes  iwrformed,  and  is 
known  as  the  mctlio-laUTal  procedure. 

Lateral  lithotomy  is  thus  performed :  Two  hours  before  the  operation 
the  rectum  should  I'e  emptied  by  a  free  enema  of  tepid  water,  and  Uift 
porintoum  cleanly  shavtHl.  The  patient  should  Iw  i)Iaced  upon  the  back, 
the  sacrum  resting  near  the  edge  of  (he  table,  the  thighs  flexed  toward 
the  abdomen,  slightly  ab<lucte<l,  the  feet  brought  down  and  secured  to 
the  hands  and  wrists  by  several  turas  of  a  roller.  I-jirh  leg  is  intnisted 
to  an  assistant,  while  a  third,  stdected  for  bis  speeinl  fitnes-s,  and  upon 

whom  the  duty  of  hold- 
ing the  guide  devolves, 
stands  beside  the  i»a- 
ttent's  abdomen,  fiacing 
the  operator. 

If  the  bladder  is  not 
fairly  distended  with 
urine,  a  Js61aton*s  catheter  should  be  introduced,  and  abour  a  pint  of 
fluid  injected.  A  Fei-gussnn's  guide,  grooved  laterally  (Fig.  587),  is  next 
carried  into  the  bladder.  The  probabilities  are  that  the  stone  w-ill  be  felt 
by  the  sound.  If  the  <rah-nlns  has  been  recognized  within  a  day  or  two, 
and  if  in  Llie  mean  time  the  urine  has  Lieeu  carefully  watched  and  no 
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The  int«gument  and  l[a»cia^  having  been  divided,  the  operator  proceeds 
llii'ough  the  u])per  half  of  the  wound  by  cutting  down  u])OD  the  guide, 
which  maybe  readily  felt  with  the  finger.  When  this  is  nearly  reached, 
the  groove  in.  this  instrument  will  be  made  out,  and,  by  pressing  the  nail 
ot  the  left  index-finger  Into  it,  the  point  of  the  knife  can  be  gnided 
through  the  umthral  wall  into  the  groove,  making  an  oi>ening  alwut  half 
an  inch  in  extent. 

With  the  finger-nail  kept  steadily  in  the  groove,  the  scalpel  is  laid 
aside,  and  the  long  prube-jMiiuted  Uthotumy-knife  (Fig.  54)  taken  up 
and  itH  ^Hiiut  giiich>d  into  the  groove  of  the  guide.  At  this  stage  of  the 
operation  the  sound  is  slightly  lift«d  up,  so  that  the  pressure  which  has 
heretofore  been  made  uiKtn  ihe  flo(jT  of  the  urethra  will  be  transferred 
to  its  roof.  While  doing  this  the  prnbe-point  of  the  knife  should  be 
firmly  and  steadily  pressed  upward  against  the  instrument,  for,  nnless 
this  precaution  is  olxserved,  it  may  slip  out  of  its  proper  place.  The 
operator  now  seizes  the  shaft  of  the  sound  with  the  left  hand  to  assure 
himself,  by  mining  this  instrument  slightly,  and  also  by  sliding  the 
knife  lUong  the  groove,  that  the  two  instruments  are  in  actual  ocmtact, 
and  then,  tunung  the  cutting  edge  of  the  knife  obliquely  toward  the 
I>atient'a  left  side,  and  more  nearly  parallel  with  the  transverse  than 
with  the  antero- posterior  diameter  of  the  jMitient's  btnly,  pushes  it  along 
the  grooved  guide  into  the  bladder.  In  executing  this  manceavre  it  is 
necessary  to  tilt  the  point  of  the  knife  upward  and  press  it  very  firmly 
into  the  groove  lest  it  slip  out  and  canse  confusion.  When  the  probe- 
point  arrives  at  the  end  of  the  groove  and  catches,  the  intisinn  thmugh 
llio  left  lobe  of  the  prostate  may  be  lengthened  by  pushing  the  sound 
with  the  knife  in  the  proper  dirwition.  As  the  incision  is  being  made,  a 
gush  of  urine  takes  place.  The  knife  is  now  withdrawn,  the  finger  car- 
ried into  the  bladder,  and  the  stone  located  before  the  sound  is  removed. 
The  size  of  the  calculus  should  be  determined,  and,  if  necessary,  the 
lower  portion  of  the  primary  incision  may  be  enlarged.  While  this  is 
being  accomplished,  it  is  advisable  to  carry  the  index-finger  into  the 
rectum  to  avoid  wounding  this  gat. 

Tlie  forceps  (Pig.  OtfO)  should  now  be  introduced  and  the  stone  re- 
moved. This  instrument  can  not  always  be  carried  in  through  the  wonnd 
if  the  finger  is  allowed  to  remain,  and  is  at  times  difficnlt  of  introduc- 


^o.  BM.^LitboUnij'Ibrci po- 


tion without  a  gnido.  To  pnn-ent  delay,  the  conductor  (Pig.  fiOl  i  shonM 
be  passed  along  the  finger  into  the  bladder  and  allowed  to  remain  aft«r 
the  finger  is  withdrawn.  If  the  blades  of  tlie  fnrcejis  are  now  cIosihI 
uptm  the  flange  of  the  conductor,  the  instrument  can  be  made  to  slide 
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nrciirately  alon;?^  (he  guide  into  the  bladder,  after  which  the  condactor 

should  bo  removed. 


Tta.  m.— Scoop  awl  coaAxMor. 

In  removing  a  stone  with  the  forceps  two  precautions  are  eflsential : 
1,  not  to  pick  up  the  wtUl  of  the  bladder  with  the  calculus ;  and,  2,  not 
to  employ  foi-ce  enough  in  gi-aspiug  the  stone  to  crush  it. 

When  the  stoue  ia  grasped,  if  the  instrument  can  i>e  moved  freely 
within  the  bladder,  it  is  evident  that  this  orgim  is  not  cinighc 

With  small  calculi  the  extraction  is  easily  accomplished.  When  the 
stone  is  large,  a  certain  amount  of  force  is  justifiable  and  necessary  to 
stretch  the  wound  to  its  utmost :  bat  this  forc«  should  never  be  useil 
unless  the  o|)erator  is  satistied  that  the  atone  and  jaws  u(  the  furcepa 


Fm.  SH.-eaBligr*i  lUtinnhit. 


can  be  brought  through  the  wound  without  serious  injury  to  the  blad- 
der and  prostate.  If  the  stone  can  not  be  extnicted  whole,  it  should  l)e 
crushed  with  the  forceps  or  lithuclast  (Fig.  592),  and  removed  in  frag- 


ments.    The  larger  pieces  may  be  caught  with  the  forcciw,  the  smaller 
with  the  scoop  (.Pig.  59H).    A  stream  of  water  slionld  also  be  forcibly 


thniwn  in  through  the  wound,  in  order  to  bring  away  any  small  parti- 
cles which  may  have  escaped  notice  (Fig.  604).     Finally,  a  sound  should 
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be  introduced  and  search  made  for  a  second  stone  or  any  fragments 

lodged  in  the  more  remote  ixirtions  of  the  bladder. 

Among  the  accidents  which  may  complicate  perineal  lithotomy,  in 

addition  tu  that  of  wunndiug  tht:  rt^ctuni,  which  ha^  been  mentioned,  ia 

hfcraorrhage  from  the  artery  of 
the  bulb  and  other  vessels  of 
the  ])erinfeurn.  The  lipitiire 
will  control  all  snperHcial  bleed- 
ing, and,  shonld  a  deep  vessel 
be  divided,  it  may  \>e  transfixed 
with  u  teuaculnm  and  tind,  nr 
the  hook  allowed  to  remain  in 
the  wound  for  a  day  or  two.  If 
the  oozing  is  free  and  general, 
an  nmbrella-rom press  (I'*'ig.  605) 

shonld  be  made  by  tying  a  piece  of  oiled  silk  or  nibber  tisane  to  a 

cunula  or  bongie.    This  is  carried  into  the  wound  and  compression  made 

by  packing  sp^mges  beneath  the  cloth  which  Is  brought  in  contact  with 

the  bleeding  suiface. 


Fut.  MI&.— UnbtellA-eaa^nMa. 


x 


It  '^ 


Flo,  BM,— J  B,  Bullmus  pnriion  of  tlie  nrethm.  0,  Uig^i  Hwral  li>h«  of  lti«  pivUie,  JU.  Tlie  Iriw  of 
Indnio^  in  kteial  lUlintooiv.  />,  Corpus  cnvumoMUU.  I",  Riwtutu.  S,  Vcakula  MrmUuil'l*.  Vt  ^'m 
(ktorciu.    £,  Artct;  of  tlw  bulb.    (Aftor  HsdiM.J 

The  after-tn^itmitnt  of  lateral  lithotomy  is  simple.     The  wonnd  is  left 
open  and  unmolested.    The  urine  passes  ihrougli  this  fur  a  few  days  or 
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weeks,  nnd.  gradually  resnmes  the  nr«tbra]  channel  ns  the  incision  closes 

fby  gKtutUutlou.    In  some  caaes  the  nrUie  passes  through  the  mvthra  un- 

inUirruptedly.    The  j>atient  should  remiiin  in  l>ed  (or  two  or  thn>«  weeks. 

The  anatomiiuil  relations  of  the  parts  involved  in  this  operation  are 
shown  in  Fig.  590. 

Bilfttrral  Lithotomy.— In  performing  Ihisoiwration  a  purvinl  incision 
is  made,  lieginning  half-w.iy  Iwtwenn  the  tulterosity  of  thp  iwlniim  and 
the  anus  on  one  side,  and  terminating  at  a  corresponding  point  on  the 
other.  The  incision  crosses  the  median  raph6  of  the  perintiMim  from  one 
half  to  three  ijuarlers  of  an  inch  in  front  of  the  anus.  The  guide  used 
in  this  oimnilion  should  be  grooved  dtnjply  in  tlie  midtlle  of  jt.s  convex 
surface.  As  soon  as  this  instrument  is  reached,  the  npothm  is  opened  in 
(he  HMMnliranous  ivirtion,  and  the  finger-nail  carried  into  the  groove  on 
the  sound.  The  bisector — a  probe-p<iintwl  two-edged  liiholonie— ia  in- 
troduced by  sliding  the  tip  of  the  instmraent  along  th*.'  nail  into  the 
groove.  The  operator  now  takes  hold  of  the  staff,  depresses  the  handle 
of  the  bisector,  and.  keeping  the  probe-point  in  the  groove,  pushes  the 
knife  into  the  bladder  directly  in  the  median  line.  In  this  oi)eratioQ 
the  prostate  is  divided  equally  on  t)oth  Mi<les  of  the  urethra. 

Median  LUkcdomy. — The  po«iti<in  of  tlie  patient  is  the  same  as  in 
the  two  preceding  operations.  The  best  staff  or  guide  is  that  of  Prof, 
little  (Fig.  597),  which  lias  a  deep,  wide  groove. 


i^g^ 


\J 


C'lU4AM^  a  CO 


Fid.  sn.— unit's  iitbocomr-M^ 


It  is  introduced  and  held  in  such  a  position  that  the  shaft  is  perjien- 
dicular  to  the  plane  of  the  body,  the  tip  well  in  the  bladder,  with  the 
convexity  of  the  instrument  pressing  firmly  and  steadily  towanl  the 
perinjeuin.  The  linger  is  now  carried  into  the  rectum  in  t)rdi)r  to  guard 
against  puncture  of  the  anterior  wall  of  this  organ.  The  knife  (Fig.  53) 
is  entered  just  about  a  half-inch  anterior  to  the  anus  in  the  median  line, 
the  edge  of  the  blade  directed  ujiward,  and  is  pushett  stniiglit  inward 
antil  the  point  strikes  into  the  concanty  of  the  gnsove  in  the  staff  at 
the  anterior  limit  of  the  prostate.  It  is  then  made  to  cut  forward  and 
upward  until  the  membranous  jMirtion  is  divided,  and,  as  it  is  with- 
drawn, the  incision  in  the  jMrineenm  is  lengthened  in  all  about  one  and 
a  half  inrli.  The  finger  is  now  introduceil,  the  sound  withdniwn,  and 
the  wound,  jiroLstatic  portion  of  the  urethra,  and  neck  of  the  bladder 
dilated  until  the  stone  can  be  felt  and  extracted  with  a  slender  forceps. 

Of  the  four  methods  of  cutting  for  stone  just  <lescri1>ed,  the  lateral 
and  supra-pubic  operations  are  preferable.    The  bilateral  procedure  is 
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at  this  time  rarely  performed.  In  the  extraction  of  an  ordinary  suine 
the  incision  through  ono  loin*  of  tlm  j)ri»stiito  will  Iw  siifRritmt.  When 
the  calculus  is  so  large  that  a  wider  incision  is  requii-ed,  the  right  lobe 
may  Iw  reailily  incised  through  tlie  lateral  wound-  The  median  oiiera- 
ti(»n  is  olijfi^liouable  nn  account  of  the  danger  of  injuring  the  jirostute 
and  neck  of  the  bladder,  in  the  nH>e3s;iry  dilatation,  or  in  cflforts  at  cxtriKv 
tion.  It  is  only  applicable  to  the  remoral  of  the  very  smallest  calculi  in 
children  or  youth**  in  whom  a  llthotrite  and  evacuattng-catheter  can  not 
be  intiYidiiced.  Even  in  this  class  of  coses  the  lateral  operation  should 
be  given  the  preference.  The  supra-pubic  incision  has,  wittin  late  years, 
become  a  more  popular  operation.  It  is  applicable  (1)  when  the  stone 
is  of  large  size — f  rtuu  one  and  a  half  to  two  inches  and  over  in  diame- 
ter— the  removal  of  whlcli  by  a  i)erineal  incision  would  involve  an  ex- 
tensive incision  or  laremtion  of  the  neck  of  the  bladder  and  prostate; 
(2)  where  the  calcnins  is  lodged  high  np  behind  the  pnbes,  either  with 
or  without  enlargement  of  tlie  prostate  and  ctmcentric  hyi>ertrophy  of 
the  neck  and  base  of  the  bladder,  since  in  these  conditions  a  stone  can 
lie  reacrhed  tlii-ough  the  periuftttim  only  at  great  depth  and  with  much 
difficulty.  On  the  other  hand,  it  is  readily  found  through  n  supni-jtubic 
incision.  The  high  operation  is  indicated  in  deformity  of  the  pelvis, 
with  narrowing  of  the  inferior  strait.  The  difficulty  and  datiger  of  thla 
proccdiiro  ai-o  inrrcjised  in  coriJulent  and  fat  persons. 

Stone  in  the  Bladder  of  Females.— Xe^cdX  calculi  are  not  met  with 
in  females  as  fi-wjuently  as  in  male?.  Many  conditions  which  con- 
duce to  the  lodgment  or  formation  of  stone  in  the  male  bladder,  and 
are  common  in  tills  sex,  are  either  imtKtssIble  to,  or  rarely  occur  In, 
females.  Among  these  causes  may  be  mentioned  hypertrophy  of  the 
prostate  with  obstruction,  and  chronic  cystitis  and  organic  stricture  of 
the  urethra. 

Another  explanation  of  the  comparative  infrequency  of  stone  in  fe- 
males is  the  short  and  dilatable  tirelhra,  allowing  the  escape  of  many 
small  concretions  which  in  men  would  lodge  in  the  cul-de-sac  Iwhind  the 
prostate.  The  symptoms  do  not  differ  from  those  given  in  stone  in  the 
bhulders  of  males.  The  duiffiioxin  n'sts  upon  explonitiou  with  a  searcher, 
combined  with  digital  exploration  per  vaffinam,  and  direct  pressure  over 
the  pubes. 

Tnaimenl. — The  large  majority  of  calcnll  found  in  the  bladdtrs  of 
females  may  be  readily  removed  by  lithotrity.  The  short  and  distensi- 
ble urethra  permits  of  the  intrf)dnction  of  the  largest  evacuating -Cathe- 
ter, and  greatly  fncilitaTe-s  the  operation.  The  crushing  ojieration  ia 
preferable  in  small  stones  to  the  older  method  of  dilalation  or  divulsiou 
of  the  urethm  and  extniction  in  mass  by  forceps.  A  much  larger  stone 
may  l)e  crushed  and  removed  from  the  female  bladder  than  can  possibly 
be  done  from  the  male  organ  within  the  limit  of  safely  at  a  single  opera- 
tion. When  lithotomy  l>ecome8  necessary,  the  operator  must  cht 
between  the  pesicu-caf/iiait  and  sti pra  pubic  luvbann.  In  the  forniera' 
second  operation  for  vesico- vaginal  fistula  Ls  essential.  In  rase  the  pa- 
tient is  very  fat,  the  low  operation  will  be  advisable..  In  ortlinary  sub- 


jects  the  snpra-pubic  operation,  carefully  and  properly  done,  offers  th« 
best  prospect  of  speedy  relief. 

IPoteiffn  Bodies. — Foreign  substances  in  the  bladder  are  usually  intro- 
duced throngh  the  urethn.  Ixfss  frequently  they  pass  tbronph  the  walls 
of  this  (H-jflin,  as  in  gunshot* wounds,  etc.  In  exceiitlnnal  iusianees  for- 
eign matter  lindii  lis  way  into  this  organ  through  a  fKial  or  vaginal  fistula. 
In  sevpml  cases  of  this  character  worms  luive  escni)ed  from  the  intestines 
and  found  an  exit  through  the  urethra. 

The  symptoms  are  usually  those  of  stone  in  the  bladder,  with  cystitis 
in  a  v:ir\ing  degree.  The  diagnosis  may  be  evident  fix)ni  the  history  of 
an  ac<ndentiil  or  intentional  introductiuu  of  the  foreign  sulwlance.  The 
matter  C4in  usually  be  reeognizo<l  by  the  searcher.  If  a  few  weeks  have 
elapsed,  the  substance  will  probably  be  coated  wirh  a  deposit  of  urinary 
salts,  and  will  Impart  to  ihe  sound  the  grating  or  click  peculiar  In  stone. 

The  trealment  consists  in  removal  of  the  offending  sulwtance  as  soon 
as  possible.  If  it  is  small,  round,  and  smooth,  it  may  be  extracted 
through  the  urethra,  with  the  lithotrite.  For  this  purpose  Ihe  smallest 
instrument  should  be  employed.  If  it  is  too  large  to  be  brought  out  in 
muas,  it  may  be  chopjHKl  up  or  crushed,  and  then  extracted  xiiei^cmeal, 
in  the  jaws  of  the  lithotrite,  or  wa-shed  out  throngh  the  evncuntor. 
Fig.  5D8  represents  an  English  gum  catheter  which  was  removed  in  this 


Fin.  (K.— Oum  tttUwter  retuovod  liom  tli«  Utnldcr  1>J-  Uw  lilbcAril«L     (Tbt!  ■uthur'a  onao.) 


manner.  The  two  lai^eer  pieces  were  grasped  by  the  end  and  drawn 
out ;  the  remainder  was  caught  in  the  lithotrite,  and  brought  out  one 
piece  at  a  time. 

Wlien  the  substance  is  so  large  or  of  such  a  shape  that  it  can  not  with 
safety  be  brought  through  the  urethra,  cystotomy  is  imperative.  In 
determining  upon  the  method  of  opening  into  the  bladder,  the  same  rules 
will  apply  as  given  for  lithotomy. 

77/*j  Pro^ifde  5o(/^.— Disease  of  the  pnwtate  is  almost  always  a  con- 
dition of  iidult  life.  This  organ  li  rndimentary  in  childhood,  and  while, 
from  direct  injury,  as  in  catheterization,  lithotomy,  or  any  form  of  vio- 
lence, or  by  the  extension  of  any  of  the  vnvi'v  forma  of  disease  which 
affect  the  bladder  or  urethra  of  children,  this  body  may  be  involved,  it 
only  assumes  its  tme  importance  after  it  has  taken  on  its  functional 
activity. 

Prostatitis. — Inflanimalion  of  the  prostate  may  be  i^iartial  or  complete, 
aa  well  as  acute  and  chronic.    It  may  affect  the  epithelial  and  glandular. 
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or  muscular  and  connective- tissue  stnicture  of  this'  complex  orpin.  Pros- 
tatitis rarely  originates  in  the  substance  of  this  body,  Ijeinj;  usunlly 
involved  by  extension  of  nn  inflararoation  from  the  bladder,  urethra,  or 
other  organs  and  tissues  in  its  immediate  neighborhood.  Uretluitis, 
cystitis,  epidydimilis,  and  proctitis  are  among  the  more  common  cauees 
of  prostatitis.  To  tln'se  may  be  added  excessive  venereal  excitement,  all 
forms  of  traumatism,  whether  by  violence  ajiplied  to  the  rectal  or  pt*rine«l 
regifins,  or  by  inscrumentfi  in  the  urethra,  and  the  presence  of  calcareous 
or  iimylnc4Mius  (loncjTticms. 

The  s^mptmns  are  usnally  well  marked.  Pain  in  the  acute  form  of 
infinmmation  is  nsnally  Intense  and  burning  in  character.  There  is  a 
sense  of  fullness  and  thi-obbing  in  the  organ.  With  th«  finger  in  tlie 
rectum  its  enlargement  may  be  appret!iat«d,  together  with  almonual  h«*ut 
and  throbbing  of  the  arteries  along  ita  l»ase.  Pain  is  increased  by  tlirect 
pressure  in  the  perina'um  or  rectum,  and  also  in  the  act  of  urination. 
Fever  Ls  present  in  pniportlon  to  the  severity  <tf  the  local  process.  Sui>- 
puration  and  the  formation  of  abscess  are  usually  indicated  by  exacerUi- 
tions  of  temperature  and  by  int**rference  with  micturition. 

The  hif*t  indication  in  the  treatment  of  this  painful  affection  is  rest  in 
the  recumbent  posture.  The  bowels  should  l>e  kept  ojien.  The  ice-lKig 
to  tlie  |>eriniRuni  will  be  found  agreeable  and  of  value.  If  retentitm  c)C 
urine  occurs,  it  shnuld  Im.*  nOievod  by  the  uso  of  the  smaller  soft  ciitht'ter. 
Supra-pubic  aspiration  may  be  demanded  in  severe  cases.  Scarification 
of  the  perinjeum  and  the  application  of  cups  are  highly  recommended  as 
local  measures.    If  abscess  exists,  it  should  be  evacuated  by  the  aspirator. 

lluptuie  may  occur  into  the 
urethra,  or  the  abscess  inuy 
find  an  opening  through  the 
pei-iuffiura  or  rectum. 

/^/^er/ropAg/.— Chronic 
jtrogrcssive  enlnrgcnieiit  nf 
the  prostate  occurs  ii)  aluMit 
one  third  of  all  males  who 
live  through  the  iwriod 
from  lifty  to  (•eveuly-tive 
years  of  age.  Tho  increase 
in  volume  is  not  a  true  hy- 
pcrpliLsiu,  for  the  glandular 
functions,  as  well  as  the 
muscular  power  of  the  or- 
g-nn.  decrease  with  the  hy- 
]M'rtrophy.  In  some  por- 
tirms  of  the  mass  the  mus- 
cular tissue  is  increased, 
*  "  but  the  l)uIkof  theenlarge- 

Pio,  cm.— Lon^-^tu'iiiiui  (ootioD  of  tiTpettrophied  ptwuiA,  In      ment  is  due  to  tile  presence 

B  paOwiil    8<jvitnty-(ouT    y<f*r*   or   agt  \    tXiovAttg  •  U\*m  ^  .      .   _  , 

iWHia^  tnntmlod  by  k  cntbcTAr.    *,  1-ini!  of  inuiKvonuo  ua-        of  HGWl V  fonued  COnUCCtlVe 
Don  dioiTn  In  Fi|.  BOO.    o,  Doct  of  vMicula  aeiaiiutlu.  < Af-        ..  *  rm      r     ■%         i.j    .„  •     :_ 

tar  s«Mii.j  iLssue.    The  mduratiou  is  in 
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Kiii.  MO.— Tnin«T«rw  wctlou  thmni^li  th« 
cmlur  'if  itir  ptttntnla  '>!'  *  pationl 
■c<viMitj'*foiir  ytmn  oiJ.      Hj  iwiirojplijr 

tlin.    I,  Caput  iptltiiugaini*.     (After 
Sodn.) 


proportion  to  the  excess  of  the  now  tLssiip  ovor  thp  nonnal  miiBculiir  nnd 
((landuhir  eleraent-s.  In  scmie  inslances,  thnn^h  nirely,  the  glandular 
elements  are  increased;  but  tliis  is,  in  great  probability* only  olwerved  in 
the  earlier  stages  of  hj-pertrophy,  before 
the  connective-tissue  elements  ate  in  suf- 
ficient quantity  to  cause  atrophy  of  the 
glandular  appnmtns.  The  enlargement 
may  be  local  or  general.  In  general  hy- 
pertrtiphy,  while  the  increafle  in  siite  Is  in 
all  dirooiions,  it  is  moiv  marked  in  the 
X'osterior  portions,  where  it  encroaches 
upt»n  the  neck  of  the  bladder.  Not  in- 
fi'e<iiiently  one  lateral  lobe  is  greatly  en- 
larged, nr  the  bypertro]>hy  may  Imj  cen- 
tral, resulting  in  the  development  of  a 
middle  or  third  lobe,  which,  by  progres- 
sive enlargement,  not  only  rlianges  the 
aids  of  the  noi-mal  urotlira^  but  occhides, 
in  a  variable  degree,  the  onllet  of  the 
bladder.  Tliis  last  condition  is  well  shown  in  Fig.  i)lW.  and  that  of 
gtmeml  hyiiertruphy  of  the  muscular,  librous,  and  glandular  tisanes, 
with  narrowing  of  the  urethra,  in  Fig  600. 

Sr/mptom-ft. — The  inereiwe  in  size  is  nsually  so  gradual  that  the  condi- 
tion of  hypertrophy  does  not  attract  the  attention  of  the  iiatient  nntil 
Interference  with  the  flow  of  urine  occurs.  As  a  resolt  of  retention  the 
bladder  is  distended,  the  contractility  of  its  muscular  walls  is  diminished, 
and  chronic  cystitis  inevitably  ensues.  The  ehange-s  wliich  take  place  in 
this  organ — thickening  of  the  walLs  occasional  sacculation,  the  formation 
of  calculi,  dilatation  of  the  ureters,  etc. — have  been  given.  In  severe 
cases  the  fuucliuus  of  the  rectum  may  \w  interfered  with. 

The  diaffn.osi'.^  may  be  determined 
by  the  presence  of  the  s>*mptoro9 
just  given,  by  digitnl  exploration  by 
the  rectum,  and  the  lutrtHlucliim  of 
a  sound  or  bougie  i>y  the  urethra. 

The  tTeitfmrnt  is  chiefly  ]>nllia- 
tive.  When  recognize<l  early  in  its 
historj*,  every  source  of  irritation 
should  l>e  n^mnvpd  from  this  organ. 
The  bowels  should  be  kei)t  oi)en, 
the  iriitability  of  the  urine  dimin- 
ished by  the  administi-ation  of  alka- 
line diluents,  and  all  venereal  ex- 
eitement  prohibited.  In  those  af- 
fectefl    with    gout    or    rheumatism, 

•Fw.  W.— Stwwtaff  iho  wiMiow  of  the  floor  of      i„,i:,.i.iiiii    rliot    iitkI    nit><1ifiition    mav 

Uw  bMder  lo  the  proit«ni.>  nrothm  lo  tht     3"<i"  i")ua  (Uei  anu  meuication  may 
iioniij«ndiao«  rf  u.b.  bJv  Th»  brtafe    arrest,  or  at  least  retard,  the  prog- 

la  pu«ed  ftuiH  ihti  qiKuktorjr  duct  Inio  Um  ■      «         *.  .         .  f      r> 

nraiin.  (.\rttt  Bocin.)  Kss  of  the  disease  in  the  prostate. 


"^$8 


A  TEXT-BOOK  OV  SXmOERT. 


When  eymptoma  of  obstruction  to  the  escape  of  urine  supervene,  oper- 
ative interference  Is  frequently  called  for.  If  the  hyperiropliy  is  gen- 
eml,  and  the  caliber  of  the  urethi-a  is  encroached  upon,  dilatation  by 
means  of  tbo  olive-pointed  French  boupew  or  the  conical  steel  suuiida 


fNr! 


Pm.  601.— H7iieTln>pby  of  the  firtntoto.  Bdnwin);  the  asymntebical  (l*nlo]ifDei)l  of  th«  middle  «t  tUjd 
lube.     'I  o,  OjwmD^a  of  uTctore.    (A(Ux  SociikJ 

may  be  required.  Wlu^n  the  enlnrj^ment  is  chiefly  in  the  posterior 
portions  of  the  organ,  dilatation  is  not  indicated.  In  order  to  prevent 
cystitis,  it  is  important  that  everj-  effort  should  be  made  to  thoroughly 
empty  the  bladder  at  each  act  of  urination. 

The  relation  of  the  urethra  to  the  base  of  the  bladder,  in  the  normal 

condition  of  tlie  i)n>state,  is 
well  shown  in  Fig.  «01.  The 
impediment  to  the  complete 
evacuatiuu  of  the  bladder  in 
enlargement  of  the  po.stcrior 
and  middle  portions  of  this 
body  may  be  more  readily 
underat(^od  by  referring  to 
Pigs.  6(12  and  603. 

If  the  silting  or  standing 
posture  is  maintained,  it  is 
evident  that  a  certaiu  quan- 
tity of  urine  will  remain  in 
the  (nil-de-snr,  behind  the 
prostate,  even  if  the  ball- 
valve  formed  by  the  hyper- 
Irophled  middle  lob*?  is  held 

tia.  aM.— Ant«rn-tKi«erior  Bcctkm  of  ihe  mdm  apednuD.        back     by    the    Cnthet-t^r.        In 

many  cases  this  difficnity 
may  be  overcome  and  benefit  gninod  by  evaeuatine;  the  bladder,  with  or 
without  the  catheter,  iu  the  knee-shoulder  poijition.    The  introduction 
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of  tho  catheter  in  proatatio  hypnrtrophy  is  aurh  au  irajKirtiini  feature  in 
tile  treatment  of  this  disease,  and  at  times  is  suiToundc<l  with  such  diffi- 
culties,  that  it  becomes  important  in  each  case  to  study  the  con<lition  of 
the  neck  of  the  bladder  and  nrerhra,  to  determine,  T^ith  as  much  accu- 
racy at)  jM>s8ible,  the  deviation  of  this  channel  from  the  normal. 


^._V  >* 


ai'm'' 


f^..     J: 


Fio.  404.— Tho  Donoal  ureUin  of*  male  Milult.    Kr'in  •  inata  secUon. 

(Alt«r  BrnaiM).) 


Beduwd  tmn  Ufu  sla». 


The  normal  cnrre  of  the  urethra  is  shnwo  In  Figs.  6(M,  805.    When 
hyjwrlrophy  of  the  prostate  occurs,  the  disturtioo  is  pmetlcally  an  elon- 
gation  and   exagjrei-ation  of   the 
natuml  curve  frum  the  triangular 
ligam<-nt  bark  to  the  opening  into 
the  bladder  (tigs.  006,  007). 

In  the  exploration  an  olive- 
pofnttid  blank  Krench  catheter,  in 
size  about  No.  14  (U.  S.  scaleX  will 
be  found  to  be  a  safe  and  satisfac- 
tory instniment.  If  wanned  and 
oiled,  it  will  usually  jxiss  to  the 
neck  of  tho  bladder  without  rosist- 
nace,  and,  in  a  majority  of  in- 
stances, the  obstruction  may  be 
overoome  by  pushing  steadily  upon 
the  catheter.  Xo  harm  can  arise 
from  this  procedure.  If,  however, 
the  bladder  is  not  entei-ed.  the  in- 
strument should  be  withdrawn,  armed  with  the  win?  .stylet,  bent  to 
suit  the  curre  of  the  deep  urethra,  and  nguin  intrtkdurad.  A  careful 
degree  of  force  may  now  be  employed  to  overcome  the  obstruction. 


paMlnc  am 
curvt^  of  ibo  imlliim.     [Afl«r  Vui  Bunan  mad 
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but  undue  violence  must  be  avoi<led.     The  ilUtal  end  of  the  carheter 
and  atyltit  should  be  well  depresNcd  iu  the  ffF(>rt  to  pass  by  the  obstnic- 


Fio.  6>X.— Ttic  afaange  in  the  dlrtetloa  of  Uio  tinrtlin  cuHd  b/  hfpMtnplij  of  Ihe  piwMt.    (Alter  Sods.) 

tion.  If  the  m.'ion'uvre  is  succesaful,  the  stylet  is  withdrawn,  leaving 
tlio  catheter  in  position  until  the  bladder  is  emptied.  If  the  intrn- 
duction  can  not  be  effected,  supra-pubic  ofipiration  may  be  done,  and 

the  patient  shouW  l>e  put 
to  bed  and  narcotized  with 
morphia.  Under  the  qniet* 
ing  influence  of  this  rem- 
etly  spasm  of  the  muscu- 
lar fibers  of  tlie  prostate 
and  vesical  neck  ia  ullay«'d, 
fi-eqnontly  resulting  in  tern- 
IKtrary  relief  from  reten- 
tion. Its  value  can  soirce- 
ly  be  overestimate*!  in  the 
management  of  ol»stinat© 
cases  of  retention  and  cys- 
titis cuust;d  by  pi'ostatic  hy- 
]iertrc)i)hy. 


1^10.  W1. — Sbnwtng  the  incroBA  in  ' 
to  priMUlc  hyruUDithr,  wd  tl 
muv«  In  tiw  ouiwtar.    CAAot  W 
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The  propriety  of  operatire  interferenre,  heyond  cfltheteriziirion  or 
puncture  of  the  bladder,  may  be  entertaiued  ia  a  certain  pi-oportion  of 
caaes.  It  is  e»i)evially  indicated 
when  intense  uretliritis  ia  raused  by 
the  necessary  and  repeated  cathe- 
teriziitinn.  Under  Buch  oouditionB, 
ctfsfolomy  may  be  done,  or  an  effort 
may  be  made  to  destroy  the  hyper* 
trophte  by  MercieKs  insmiment. 

Supra  -  pubic  cystotomy  offers 
the  most  aceessible  route  to  this 
caiiNH  of  obstruction,  and  is  not  at- 
tended with  great  danger.  In  one 
of  the  author's  cases,  the  hyjwrtro- 
phy  wus  identical  with  that  shown 
in  Fig.  6<)8,  and  was  readily  re- 
moved. The  patient  was  sixty-nine 
years  of  age,   and    for   seventeen 

years  had  used  the  catheter.    After  the  ojieration,  the  urine  could  be 
pa&sed  per  ureihram. 

Mercjpr'sexcisor  is  shown  in  Fig.  ft®.  In  construction  it  resembles 
the  lithotrite,  with  the  exception  that  the  beaks  ai-e  shorter  and  are  not 
serrated.  The  mechaniHm  i»[  the  instnimimt  is  imictirally  tiie  same. 
The  operation  is  performed  as  follows :  The  kiotome  is  clused,  oiled,  and 


Fio.  €06.— A  niliif  nt  liyprrtraptiinl  [im*tat«  moo 
Iruu  withui  the  tibdJer.    l&ftor  Sooin.) 


Tn.  Wfc-afwdwH  taDMramnnt  Hn  th«  rt 
nwal  or  tS'i^ioat  «f  Um  byMrtivMbtcd 

itrcHUta.    Tb»  ratting  portion  {Bt  ia 
ife  Mja.    (AlUr  8ii«in.) 

carried  into  the  bladder,  which  should  be  fairly  distended.  The  opera^ 
tor  should  move  the  Instrument  about  freely,  and  turn  it  on  its  axis,  in 
order  to  Iw  assuixni  that  it  is  well  within  tlie  organ.  It  is  then  with- 
drawn, with  the  beak  pointing  upward,  until  it  is  felt  to  he  arrested  at 
the  opening  into  the  urethra.  While  in  this  ix)siiion  the  blades  are  sepa- 
rated a  half-inch,  the  instrument  forcetl  to  one  side  (the  patient's  right), 
then  steadily  turned  to  the  left  and  cIose<i.  If  the  obstruction  is  wizeU 
by  thi.s  maaipuvre  the  screw- movement  is  adjusted,  and  the  part  grasped 
is  cut  off  and  withdrawn  with  the  closed  instniment.  Mercier's  pro- 
cedure, although  not  fi-equently  performed,  lias  met  with  a  success  which 
justifies  lis  repetition.  In  well-selected  cases  It  can  not  but  be  useful, 
and  when  the  nrethni  nn<l  bladder  are  carefully  acrustomtHl  to  the  use 
of  a  catheter,  it  gives  little  pain  or  inr-onvenience.  The  cmidoyment  of 
an  anaesthetic  is  not  indicated,  the  sensation  of  the  patient  being  of 
TiUue  in  aiding  the  sui-geon  to  determine  when  the  tissue  is  gmsped. 
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In  hnjjeless  cases  of  cystitis  resulting  from  obstrucrion  of  the  iirettira, 
from  prostatic  hyportropliy,  oyslot^jmy,  with  the  establishmenc  of  a  per- 
manent urinary  fistula,  may  become  necessary.  The  various  methods  of 
performing  this  operation  have  already  been  described. 

Prostaforrhcea. — Chronic  prostatitis,  or  catarrh  of  the  prostate,  in  a 
majority  of  cas(^s  follows  an  acute  intlummation  of  this  ni^n.  lt«  chief 
cause  is,  therefore,  an  extension  of  a  cystitis  or  urethritis  to  the  epi- 
thelial lining  of  the  glandular  ])ortions  uf  this  txHly.  In  a  certain  pro- 
portion  nf  cases  it  orlf^inHtisi  us  a  siitmcute  InHnitimHtory  process  located 
In  the  glandular  substance.  It  is  in  this  form  most  frequently  seen  in 
weak,  scrofulous,  or  tubercular  adults  about  the  |)eriotl  of  puberty. 
Prostatoirhaja  is  a  symiitoni  of  general  hyi>ertropliy  of  this  organ  in 
the  earlier  slJiges  of  euiurgement,  gradually  diminishing  as  the  eonnert- 
ive-tissue  hyperplasia  encroaches  upon  and  destroys  by  compression 
the  glandular  apparatus. 

The  leading  sympium  of  this  disease  is  the  discharge  of  a  small 
qaantity  of  blnish-white  fluid  from  the  meatus.  It  is  noticed  particu- 
larly by  the  patient  before  the  first  mictmition  in  the  moniing,  having 
accumulated  during  the  uight,  A  drop  or  two  may  be  squeezed  from 
the  urethra  by  pressure  along  the  under  surface  of  the  jHinia  fnim  the 
porinieum  forward.  It  is  earricwl  out  with  tho  first  flow  of  urine,  and, 
if  not  obsened  previously,  usually  escapes  notice.  In  the  severer  type 
of  cases  the  prostatic  fluid  may  be  seen  immediately  after  urinating 
or  during  the  intervals  of  micturition,  as  a  bluish  mucus,  moisten- 
ing  the  meatus  and  prepuce,  and  t^lighlly  tenacious  and  stringy  wh«»n 
wiped  off.  This  fluid  is  also  frequently  oljserved  when  the  contents 
of  the  rectum  are  discharged,  especially  if  the  fffices  are  bard  and  fully 
fomuid.  Prostaton'hcea  occurs  in  excessive  or  prolonged  voneix*al  ex- 
citemnnt. 

The  diaffjios/'s  of  this  affection  depends  npon  the  exclusion  of  sper- 
malorrh^E'a  and  urethritis.  The  symptoms  of  spermatorrhcpa  are  in  gen- 
eral 80  similar  to  those  of  prostatorrha'a,  that  a  positive  differentiation 
can  only  be  made  by  microscopical  examination.  The  fluid  which  es- 
capes may  l»e  e.xaniined  aloue,  or  the  first  ounce  or  two  of  urine  pastted 
after  a  comparatively  long  interval  in  urinating  may  be  caught  in  a  sej«i- 
rate  vessel,  allowed  to  settle,  and  a  dmp  of  the  sediment  }daced  up^m 
the  slide.  The  presence  of  siiermatozoa  will  confirm  the  di.^gn^Bis  of 
spermaforrlKva.  The  urine  fii-st  passed  after  a  discharge  of  semen  shoald 
not  be  examined,  since  nnder  such  conditions  these  elements  are  found 
in  perfectly  normal  subjects.  In  differentiating  between  prttstatoirhom 
and  gleet,  the  exploration  of  the  urethra  will  lie  neces«iry.  The  abwntTe 
of  a  stricture  or  of  marked  tenderness  in  the  canal  in  fnmt  of  the  pros- 
tatic portion  will  exclude  urethritis,  with  the  exception  of  a  nire  foi-ro 
of  chronic  follicular  urethritis,  which,  as  will  be  seen  further  on,  may 
or  may  not  be  pre<;ede<l  by  a  gonorrluna  or  stricture.  In  follicular  unv 
thritis,  tenderness  is  not  marked.  If  a  large-sized  bulbous  wire  bougie 
is  carried  back  to  the  membranous  portion  of  the  ni-ethra,  and  is  then 
withdrawn  while  the  ui'ethra  is  held  in  dose  contact  with  it,  the  yellow- 
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ish.wliite  flakes  or  plugs  of  cheesy  materifU  will  be  sqncczed  out  of  tlie 
follicles  and  be  seen  adhering  to  the  bnlbs. 

Treatment — The  con-ection  of  any  diathesis  which  jireclisposea  to  a 
catarrhal  condition  of  the  mtirrtua  membranes  is  an  important  istej)  in 
the  guneml  tn-^^ilment  of  prostatorrlKjpa. 

Among  the  local  measures,  distention  of  the  prostatic  uretlirn  by  the 
introduction  of  steel  sounds,  is  advisable.  The  larger  sizes  should  be 
empliiyed,  and  if  the  meatus  is  no  narrow  that  it  will  not  admit  ^'o.  20  or 
21  (U.  S.),  it  should  be  incised  up  to  this  point  as  a  prepamtory  meajinre. 
When  stricture  exists,  internal  urethrotomy  should  be  performed.  The 
dilatation  may  be  commenced  with  No.  17  and  increased  to  No.  21  at  a 
single  operation ;  or,  U  the  procedure  Ls  attended  with  pain  of  a  severe 
nature,  the  larger  uumbera  may  Im  used  at  the  third  or  fourth  intnHluc- 
tion.  The  point  of  the  .sound  should  not  be  earned  farther  than  the 
neck  of  the  bladder,  which  Is  between  seven  and  eight  inches  from  the 
meatus.  The  operation  should  be  repeated  from  two  to  three  times  a 
week— not  often  enough  to  cause  a  general  urethritis. 


Fu>.  010. — Vui  Bureu'n  eiqipad  muiuL 

Local  medication  Is  at  times  of  great  value.  The  cupi)ed  sound  (Fig. 
610),  which  consists  of  an  ordinary  instrument  with  from  six  to  eight 
spoon-shaped  depressions  just  beyond  the  curve,  is  a  valuable  instrument. 
In  employing  it,  astilf  salve  must  be  made  by  mixing  I  he  medicine  re- 
quired with  simple  cerate.  I^ni  melf.'i  too  rapidly,  and  is  therefora  objec- 
tionabl«.  The  cups  are  (illwl  just  to  the  level  t>f  the  surface,  the  instru* 
ment  thoroughly  lubricated  and  rapidly  carried  down  to  the  prostate, 
where  it  is  allowed  to  remain  for  scvoml  minutes,  until  The  heat  of  the 
part  melts  the  salve.  Tannic  acid  (grs.  x-xx  or  xxx  to  5j)  or  acetate  of 
lead  or  nitrate  of  silver,  In  proper  proportions,  may  be  thus  employed. 


TJ 


Fid.  Bit. — Oaircdu'a  prostaUo  ^riB|;iN    (.^flor  Socla.) 


Another  method  is  the  intmduction  of  silver  nitrate  or  other  escharot- 
ica  or  astringents  by  m€*ans  of  the  canulaled  sound  (Fig.  Oil),  which 
consists  of  3  metal  tulm  shapeil  like  a  catheter,  through  which  a  stylet- 
pi.ston  plays.  A  sufficient  quantity  of  the  ointment  is  placed  in  the  cyl- 
inder near  its  open  end,  and  the  piston  introduced.  AVhen  the  tip  of  the 
instrument  arrives  at  the  prostate,  it  is  emptied  by  for<;ing  the  ]>iston 
down,  at  the  same  time  slightly  withdrawing  the  catlieter  in  order  to 
distribute  the  contents  over  the  entire  prostatic  surface. 

43 
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It  is  reaclUy  understood  that,  locally  applied,  no  agent  is  carried  to 
the  deeper  portions  of  the  glandular  substance,  bat  the  inflammation 
precipitated  iu  the  more  snpei-ficial  glands  and  the  dnct-s  of  those  more 
deeply  situated,  may  readily  travel  along  the  epithelial  lining  until  tho 
entire  gland-tissue  is  invoUnd. 

Beycmd  the  danger  of  a  temporary  elevation  of  temperature  whirli 
may  ornir  in  jKitients  subjected  to  urethral  exploration,  the  addiliounl 
dangers  of  cystitis  and  epididymitis  should  not  be  disregardeil.  Tha 
use  of  the  double-current  closed  catheter,  vith  hot  or  cold  wat^r,  ia 
one  of  the  most  satisfactory  and  safe  methods  of  treating  this  disease. 
Its  employment  will  be  described  in  the  treatment  of  chronic  fuUicul^ 
urethritis.  The  pn)^»oHis  in  i)n).slatorrlui!a  should  be  guarded,  fur  niaoy 
cases  obstinately  resist  the  most  carefid  and  energtnic  meji.sunw  of  treat- 
ment. 

ffpermaforrha'a.—'YMa  term  is  used  to  designate  ihe  escape  of  semen 
from  the  ejacnlatory  dncts  without  an  orgasm.  This  fluid  may  tind  its 
way  into  the  bladder,  but  usually  escapes  by  the  meatus.  The  s\Tnp>- 
toins  of  thia  disease  do  not  differ  materially  from  those  given  in  proa- 
tatorrhoea.  The  dingnosia  can  only  be  made  certain  by  the  ivcognition 
of  the  sjiermaloiioa  with  the  aid  of  the  microscope.  It  (term's  at  times  in 
conditions  of  great  physical  prostration,  ils  a  rcRuIt  of  esccssivo  and  un- 
natuml  venereal  indulgence,  and  from  interference  with  the  functioa  of 
the  muscular  elements  of  the  pnistate. 

The  Irea/meiU  is  general  and  local.  Jfeaaures  looking  to  the  im- 
provement of  the  moral  and  physical  condition  of  Ihe  jraticnt  eliould  bo 
adopted.  The  local  treatment  is  the  same  as  that  given  for  prostatop- 
rhcea. 

Aspermalism. — The  spemiatiwia  are  wanting  in  adults  wfiose  tnsri- 
cles  have  been  removed  or  di'sfroyed  Iiy  disease,  in  patients  in  whom 
both  organs  have  failed  t»  descend  and  have  undergone  atrophy ;  in  all 
cases  of  complete  obstruction  of  the  tasa  d^erentia  orejocnlatory  dnct.s, 
and  in  certain  cases  of  senile  atrophy  of  these  organs.  These  cuudiliunu 
are  rarely  amenable  to  surgical  treatment. 

TuherculosU  of  t?ie  ProxfaU. —  Tubercular  dispa.se  of  this  organ, 
though  rarely  observed,  may  be  primary,  or  more  fre<iuenlly  is  second- 
arj',  u»  tubercular  deposit  in  other  viscera,  as  the  testis,  epididymis;, 
lungs,  etc.  ft  is  more  npt  to  occur  in  the  young  and  middle-aged  tlian 
in  the  old.  The  diagnosis  can  not,  as  a  rule,  be  eiisily  made.  In  some 
cases  there  are  no  symptoms  of  tuberculosis.  If  with  a  Bubacute  or 
chnmic  lesion  of  this  organ  there  is  a  history  of  phlhisis,  the  deposit  of 
tabercuhir  uiatler  may  be  suspected.  When  the  felirile  movement,  Jiec- 
tic,  profuse  sweats  and  emacintion  of  this  disease  are  present,  a  correct 
diagnosis  ia  jieadily  made.  Tlie  enlargement  and  nodular  chanicter  of 
the  prostate  may  be  made  out  by  digital  exploration  by  the  rectum.  The 
treatnient  is  altogether  palliative. 

Carcinoma.— Co-^cet  of  the  prostate  is  also  rare.  It  is  more  apt  to 
occur  primarily  than  by  metastasis.  Primary  cancer  of  this  oi-gan  is 
more  fi-eciueutly  seen  in  young  adults  than  in  the  old.     In  thu  middle-:. 
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aged  and  old  it  is  more  likely  to  occur  by  invasion  from  a  neighboring 
oi'gnn,  as  the  i-ectnm. 

In  the  earlier  stages  the  symptoms  of  this  disease  do  not  differ  miite- 
ritiUy  from  th()»('  cif  simple?  liypertnjphy.  As  siniple  hyi)erln)])hy  is  rare 
in  the  young  and  middle-agrHl,  the  pruseniMMif  u  tumi>rnf  this  organ  at 
this  lime  of  life  should  be  regarded  with  a  suspielon  of  maU}i:nancy. 
The  absemw  4)f  tlie  symproms  of  jiI>si'esH  is  in  sijuih  de^nn?  a  ronfirnia- 
tion  of  this  suspirlon.  U  the  tumor  develops  nipidly,  rarc^inonia  or 
sarcoma  may  be  diagnosticated,  for,  although  the  disease  may  continue 
for  one  or  two  years,  or  even  longer,  the  invaded  organ  soon  assumes  a 
sixe  not  met  with  in  n  on -malignant  hj-pertrophy.  Haemoi-rhage  of  a  pro- 
fuse chanirter  is  ai)t  to  follfiw  the  introduction  of  u  sound  or  catheter 
when  nnrcinnma  or  snrroma  is  prea4'nt. 

Sarcoma  is  also  rare  in  ihis  organ  (Fig.  012).  It  is  more  a]>t  to  oc- 
cur in  the  young  than  in  the  middle-aged  and  old.  The  symptoms  differ 
in  no  essential  feature  from  those  present  in  oanoer.  The  prof^uositt  ot 
both  diseases  is  grave,  and  the  treatment  palliative. 

Prostalic  Concretions. — Concre- 
tions in  this  oi-gan  are  of  two  kinds — 
the  corpora  amytacea  and  catvuli. 


i^/ 


.•^i 


Flo.  C19. — Barcoan  of  tlis  pnM*i*  tod  nwit  ot 
tha  bladdor.  triihol>«tnio>l»(i.  Tho  oatlivter 
h*s  luniiolL'd  tlio  Dcopluui.    (Anor  &oaa.) 


Fw,  lis.— Calculi  In  Uie  i-rvatelk  ruUlclM. 
tAflcr  Soaii.) 


The  former  are  small  bodies  which  frequently  exist  in  the  follicles  of 
the  prostate.  Their  mode  of  origin  is  unknown.  They  give  the  well- 
known  amyloid  reaction  with  imliue.  Stone  in  the  prostate  may  origi- 
nate in  the  deposit  of  inorganic  elements  from  the  blood  and  fluids  of 
this  organ,  either  in  the  follicles  originally  (Fig.  618)  or  aa  accretions 
w\^n  the  amyloid  bodies  just  described. 

The  symptom.^  of  prostatic  concretions  are  chiefly  those  dne  to  the 
inflnmmarion  or  enlargement  which  tliey  ]>roduce.  Corix>ra  amylaoea 
not  infi-etiuently  exist  in  the  pn^state,  causing  little  or  no  discomfort. 
When  of  large  size,  especially  when  they  grow  by  reason  of  a  deposit 
of  inorgjinic  sulwtimrea.  they  cause  inlhnniuulion  of  the  follicles  and 
destruction  of  the  glandular  epithelia.  A  positive  diaffnosis  can  only 
he  made  by  bringing  a  sound  or  catheter  in  contact  with  the  concretion. 
When  the  stone  Is  situated  in  the  deeper  jwrtions  of  the  orf^,  it  will 
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escajw  detecrton  by  tUis  method,  but  the  ttimefaction  it  causes  roaj*  be 
recognized  by  digital  exploration  per  rectum. 

The  interfei-ence  with  the  escape  of  urine  cansed  by  calculi  t»f  the 
prtistut«  is  analogous  tu  tliat  which  occurs  with  gentsral  hyjiertrophy  <tf 
the  body  of  this  orgiin.  The  stream  of  urine  is  diminiRlied,  but  rctniLiua 
about  the  ^ame  size,  and  escapes  steadily  throughout  the  act  of  urina- 
tion. There  is  no  sudden  and  complete  interruption  of  the  current,  as  in 
stone  in  tlio  binddcr,  or  In  enlargement  of  the  middle  IoIm  of  the  pros- 
Talc.  Calculi  of  this  organ  may  escape  into  the  urethra  and  lodge  thvre, 
or  work  their  way  back  into  the  bladder,  or  pasa  out  at  the  meatus. 

The  treatifumt  is  palliative  until  operative  interference  is  necessitated 
on  account  of  dysuria.  An  i*xp!oniti4)n  should  be  made  by  the  supra- 
pubic incision  and  an  effort  made  txi  remove  the  roncretion  from  this 
side.  Failing  in  this,  a  perineal  incision  is  necessitated,  but  Iho  prr)s- 
tate  should  nut  be  Inciswl  if  li  can  be  avoided.  The  stone  may  be 
removed  with  the  wwop  or  narrow  forceps. 

Xf^euraigia  of  the  prostate  and  neck  of  the  bladder  is  occasionally  met 
with.  Pain  is  present  in  this  organ  when  no  symptoms  of  Inflammation 
are  disfovei-able.  It  is  usually  exaggerated  during  and  immediately 
after  micturitinn,  and  aH^^r  a  seminal  eniisssion.  Tim  introdurtion  of  a 
sound  shows  great  tenderness  of  the  deep  urethra.  The  Instrnment  car- 
ried into  the  bladder  does  not  prcxluc*  the  tenesiuus  and  |KiIn  common 
to  cystitis.  An  examination  of  the  iirine  will  dcmonstnitf  the  absence  of 
pus,  which  will  also  serve  to  exclude  intlammation  of  the  bladder  or 
prostate.  The  causes  of  this  affection  are  as  a  rule  obscure.  Irregular 
or  excessive  venereal  indulgence  is  considered  to  be  one  of  the  most 
frequent  causes  of  neuralgia  in  this  organ.  The  ti«atment  involves  tlie 
p(Mnoval  of  every  possible  sourre  (jf  irritation.  The  const  it  utional  meas- 
ures recommended  in  neuralgia  in  other  pju-ts  of  the  bo<ly  should  !« 
employed.  Locally  the  galvanic  current  is  especially  indicated.  If  the 
urine  Is  extremely  acid  and  burning,  benefit  will  be  derived  from  the 
administration  of  large  quantities  of  alkaline  and  diluent  diinks. 


The  URETiraA. 

Cri^MnYiff.— Inflammation  of  the  nrethrn  may  be  traumatic  or  idio- 
pathic, specific  or  non-sjiecitic,  local  or  general.  Among  the  more  frequ?nt 
causes  of  traumatic  urethritis  ai^  direct  violence  from  without,  applied 
to  the  perinffium  or  penis ;  vitilent  and  excessive  sexual  intercourse ;  tile 
introduction  of  instrimtents  or  rorr<)sive  fiid»8tant«^s ;  and  the  lodgment 
of  fcri'ign  bodies  rarriefl  in  from  without,  or  of  vesical  or  prostatic  cal- 
culi, etc.  It  is  usually  of  short  dunition,  mild  in  character,  and  involves 
only  a  limited  portion  nf  thf  cannJ. 

The  treatment  demanded  is  rest,  the  removal  of  the  cause  of  the 
irritation,  and  the  dilution  of  the  urine  l>y  the  exhibition  of  alkalies 
and  diuretics. 

Specific  urdhritii  (gonorrhoea)  is  a  violently  contagious  disease  affect- 
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ling  the  mncons  mcmbraQe  <>r  thi.s  canal,  at  times  extendinK  into  Hie 
4>ladder  and  sfiuiiial  vosirlps,  and  along  the  vnsa  defeitnihi  lo  lU«  ep\- 

didymis  and  testicle. 

The  agent  of  contagion  is  now  believed  to  be  a  specific  micnw^rpin- 

ism,  the  gotwcoccus.     It  the  purulent   dischiUT?**  of  an  acute  specific 
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urethritis  is  examined  under  the  microscope,  in  the  pus  corpuscles 
chiefly  and  in  the  cast-off  epithelia  are  seen  numerous  dnrk  gmnular 
btwiies  (Fig.  613  a).  Tlie  epithelial  lining  of  the  uretlini  nn<l  the  peri- 
urethral tissues*  as  showTi  in  Fig.  613,  Py  become  deeply  invaded  by 
^these  oi^Disms  where  they  rapidly  multiply,  producing  deep  and  wide- 
spread destractive  intiammatory  changes.  The  epithelia  are  destroyed 
and  cast  off ;  schools  of  leucocytes  crowd  into  the  inflamed  area,  and 
are  thrown  off  in  the  transuded  liquor  puris.  As  the  intensily  of  the 
process  subsides;,  repair  takes  place,  by  restoration  of  (he  epithelial 
lining  in  mild  cases  by  cicatrization  and  consequent  narrowing  of  the 
urethral  caliber  in  severe  cases,  prodnringori7nw?'r  «/r/c/?^rtf. 

The  demonstration  of  these  facts  in  the  pathology  of  iperiAc  ««- 
tkritis  should  have  great  weight  in  the  application  of  the  thempeutlc 
measures  to  this  disease,  for  it  is  evident  that  no  local  remedial  agent 
which  d(«>a  not  destroy  the  nuicous  membmnK  of  the  urethra,  and 
thereby  add  to  the  mtlnrainatory  proces.s,  can  destroy  the  cocci  imbedded 
in  the  submucous  tissues. 

When  the  virus  Is  brought  into  contact  with  a  mncons  surface,  the 
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jjeriod  of  time  which  elapses  l>efore  the  local  symptoms  of  iafiammation 
are  notieeublu  will  vujy  in  different  individuuls,  and  even  in  the  nume 
patient  iit  different  inoeuLitinns.  It  is  very  pi*oliiible  thiil  the  ronditinii 
of  the  mueous  inemhiTine  at  the  time  of  the  contnet  has  nuire  to  do  with 
the  rapid  appearance  of  the  inflammation  than  any  rariableness  in  the 
quality  of  the  vims.  The  period  of  incubation  may  mnge  from  a  few 
hours  to  several  daj'M,  and  in  some  very  excepliimal  iuslaut-ea  as  much  as 
two  weeks  hare  elajjaed  between  the  contact  and  the  recognition  of  tlio 
inilammrtlory  process.  The  limit  between  twenty-four  hours  and  three 
days  will  include  a  large  majority  of  cases  of  siMjcilic  urethritis. 

Usually  the  earliest  symi)tom  of  gonoirhopa  is  a  burning  sensation  at 
the  meatus  which  is  more  acute  as  the  tirine  is  escaping.  The  lips  of  the 
meatus  soon  become  swollen  and  unusually  prominent  and  red.  If  care- 
fully separated,  a  film  of  muco-pus  will  be  seen  to  coat  over  the  mucous 
membrane. 

'Vlieftriif.  sUtge  of  the  disea-sc  may  l»o  conKidered  as  tiegiuning  witli  the 
date  of  contact  with  the  virus,  and  ending  with  the  first  appearance  of 
the  euppuratitm.  The  average  duration  of  this  stage  is  from  two  to 
ten  days.  From  this  p^mo*!  the  infliinimatory  .symptoms  increase  for 
from  three  or  four  days  to  us  much  as  two  weeks.  The  quantity  of  pus 
diwrharged  varies  from  a  few  drops  to  several  di-aehms  in  the  twenty-four 
hours.  It  is  increased  by  exercise  as  well  as  by  impi-oper  diet.  The 
color  varies  from  Ihe  bluish-white  hue  of  the  tiret  lew  drojis  to  the 
yellow  or  yellowish -green  tinge  of  that  discharged  during  the  height  of 
the-intlanimatory  i>rocesa.  lu  some  instances  it  liecomes  stained  with 
blood,  as  a  result  of  the  rupture  of  capillaries  in  the  engorged  mucous 
membrane. 

The  second  x/n>/e,  or  that  of  htcreasinf)  injlavtmation  and  supptira- 
tion^  lasts  usually  about  twelve  days,  and  is  followed  by  the  Ikird  slage^ 
or  that  of  tlfcreasing  inflani-maliwi  and  suppuration^  the  duratiun  of 
whirh  pi'rind  is  usually  from  three  to  six  wet^ks. 

In  addition  to  the  purulent  discharge  and  the  pain  which  characterizes 
the  second  stage  of  this  disease,  there  is  aLso  a  diminution  in  the  size  »if 
the  stream  of  urine,  due  to  the  swollen  and  puffy  condition  of  the  mucous 
meinbraue  of  the  ui'ethi-a.  lu  the  milder  forms  of  gouorrhoDa  no  oih- 
er  symptoma  are  pn^sent  in  the  second  stag*?.  Not  infrequently,  how- 
ever, the  inflammatory  pi-ocess  extends  into  the  prostatic  urethm,  and 
thence  to  the  bladder  or  along  the  seminal  ducts  to  the  vesicles  and 
testes.  Infiltration  of  the  vascular  crortilo  tissue  of  the  corptis  .sjwn- 
giosum  occurs  in  a  varying  degree  in  all  instances,  and  occasionally  the 
exudation  extends  into  the  corpora  cavernosa.  A  mere  freqnent  com- 
plication of  gonorrlKPa  is  iuflammatinu  of  tlie  glans  penis  {balnnifis)  and 
of  the  prepuce  {posthitia)^  due  not  only  to  the  mechanical  effects  of  the 
disi'liarge.  hut  to  direct  invasion  by  contagion.  As  a  result  of  such 
extensive  iniiltnttion,  the  jx'uis  is  subjected  to  various  deformities,  jxiin- 
fnl  in  an  extreme  degree,  and  not  without  danger  to  the  Integrity  of 
tliis  organ. 

Ch&rdee,  or  bowing  of  the  penis,  is  a  common  symptom.    The  organ 
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is  in  part  or  wholly  erected,  and  on  acconnt  of  the  infiltration  of  tli« 
vascular  spaces  of  the  corpus  spongiosum  with  tlie  embryonic  iuUamma- 
tory  tissue,  it  fails  to  exiaud  with  the  corjwra  caveniosa. 

lialanoposthitin,  in  tho  cjih**  of  ii  limg  and  lightly  fitting  prepuce, 
iHJconips  at  times  an  annoying  if  nut  a  serious  cam  plication.  Cumitlete 
phimosis  may  occur  as  a  result  of  the  8\voUou  condition  of  the  prepuce, 
or,  when  the  fnreskiu  iw  HlijiptMl  bt'hiiid  theci)ronug|jinilis,  paraphimosis 
may  ensue.     If  not  n;lieved.  gangrene  in  most  cases  is  imminent. 

These  complications  are  as  a  rale  a  part  of  the  second  stage  of  gonor- 
rhoea, occurring  within  the  first  eighteen  days  of  an  attack,  and  gradually 
disappearing  during  the  third  stage. 

Fatholwjy. — Strictly  speaking,  the  morbid  promts  is  an  inflammation 
of  tlin  niurotis  mrmbmne  of  the  nrethra  and  the  submucous  cunuective 
tissue.  The  extension  to  other  organs  is  purely  accidental.  It  com- 
nieni'es  at  the  meatus  and  tmvcls  Irarkward,  The  epithelium  is  swollen, 
thci>;  is  marked  hypcra>mia  of  the  submucous  tissue,  'vith  the  escape  of 
leucocytes  and  the  formation  of  the  common  embryonic  tissue  of  intlam* 
mation.  In  milder  cases  the  pnxlucts  of  intlamuiation  undergo  retix)- 
givssive  changes,  and  are  absorliwl ;  while  in  other  instances  connective- 
liNNUH  dHvelopmeat  is  pivcipitated,  ending  in  cicatrization  and  the  forma- 
tion of  atrictup(\  The  organic  elements  of  gtmorrhasal  pus  are  leucocytes, 
embryonic  cells,  epithelia,  and  blood-corpuscles. 

The  diafpioftiji  of  specific  urethritis  may  be  made  out  from  the  suc- 
t'^S'iion  of  symptoms  given.  It  can  nirely  be  misIaJten.  It  is  iit  times 
necessary  to  differentiate  gonorrh(FA  from  simple  or  non-speciiic  urethri- 
tis. The  latter  disease  lacks  every  symptom  of  virulence  w  hich  is  clmr- 
acteristic  of  the  former.  Within  the  lirst  few  <hiys  of  an  attack  it  is  not 
always  easy  to  make  a  positive  diagnosis,  but  after  the  first  week  is  passed 
the  symptoms  Jini  evidi^nt. 

Treaiment. —iionorrhcea.  is  a  self-limited  disease,  running  a  given 
course,  and  under  favorable  conditions  ending  in  recovery  without  the 
aid  of  medication. 

Efforts  U}  abort  the  diswise  by  the  injection  of  corrosive  substances 
are  not  justifiable.  Any  substance  capable  of  destroying  the  virus  of 
gonorrhoea  is  also  ca]^iable  of  doing  damage  to  the  urethm,  more  serious 
in  its  ctinsequencHUi  than  thos4i  of  tlie  worst  forms  of  the  disease  left  with- 
out me<licjil  intt^rference. 

When  specific  urethritis  is  recognized  in  its  earlier  stages,  the  pa- 
tient should  l>e  inipi-essed  with  the  importance  of  rest,  and  the  regu- 
lation of  his  diet  and  manner  of  living.  It  is  inii»ortant  that  the  danger 
of  inoculnticm  of  the  conjunctiva,  or  other  mucous  surfaces,  with  the 
vims,  should  be  emphasiwHl,  If  necessity  cfmii>els  the  patient  to  take 
the  increased  risk  which  exercise  implies,  the  physician  should  relieve 
himself  of  this  much  of  responsibility  by  insisting  upon  the  minimum 
of  jthysical  exertion.  The  diet  should  l>e  nutritious  yet  siuij^le,  and 
stimulating  beverages,  as  coffee  and  the  alcoholic  group,  should  be  for- 
bidden. Tea  is  not  so  objectionable  as  coffee,  except  when  it  induces 
sleeplessness.     The  bowels  should  be  kept  o{>en  by  the  use  of  fruits  and 
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the  ndministrntion  nf  the  mild,  Inxative  waters.  The  adniiniBti-atioii  of 
citrate  of  potash,  in  doses  of  gra.  xx,  four  or  five  timeH  a  day,  vdU  hare  a 
Iwneliria!  elTert  upou  the  uriue  ami  lUe  urethra.  It  may  l>n  conveniently 
Uikvn  in  a  ^hiss  of  wnter  to  wiiirh  the  juico  of  half  a  lemon  has  been 
added.  A  hip-bath  in  warm  water  every  night  and  Tnomin*;  not  only 
insures  a  defrr<?*>  of  cleanliness  which  is  desirable,  but  is  not  without  value 
as  an  antiptilogi^tic. 

In  addition  to  these  guneral  ft>;tttire.s  nf  treatment  to  be  carried  ont 
during  the  first  and  wM'ond  stapes  of  gonorrhcea,  ceilain  local  nieaHiires 
are  equally  important.  One  of  the  chief  of  these  is  to  secure  free  dis- 
clmrge  of  the  i)«8  from  the  urethni  and  prepuce.  The  ponis  should  be 
kept  pendent,  and,  if  possible,  the  prepuce  worn  so  as  to  leave  the  gland 
exposed.  The  common  practice  of  stuffing  a  piece  of  lint  or  a  tuft  of 
absorbent  cotton  over  the  meatus  and  beneath  the  prepuce,  and  then 
pressing  the  foreskin  over  this  to  bold  the  plug  in  place,  thus  stopping  up 
the  uretluu  when  free  drainage  in  essential,  and  holding  the  arnd  dis- 
charge in  contact  with  the  glans  and  prepuce  when  these  should  be  pro- 
tected, is  exceedingly  objeclionalile.  Scarcely  less  so  is  the  habit  of 
tying  rugs,  lint,  or  cotton  alxiiit  the  penis,  for  these  dressings  interfere 
with  the  circulation  in  this  organ. 

A  bag  of  oiled-silk,  rubber  tissue,  or,  if  these  con  not  be  ol>tnined,  of 
ordinary  cloth,  should  be  made  large  and  long  enough  to  fit  loo.sely  over 
the  penis.  It  hi  held  in  ])lace  by  strings  whirh  piusH  uj)  to  a  ln^lr  worn 
nroiind  the  waist.  A  pellet  of  alwnrlwjnt  c-otton  in  the  bottom  of  this  hag 
suffices  to  catch  the  pus  which  drips  from  the  meatus.  It  is  nsually 
necessary  to  have  two  of  these  bags,  for  purposes  of  cleanliness.  The 
various  complications  of  gonorrhcea,  as  cystitis,  prostatitis,  epididymitis, 
orchitis,  etc.,  have  been,  or  will  be,  considered  under  their  i-especlire 
heads. 

For  the  control  or  relief  of  chordee  the  following  rule  of  practice  will 
suilice :  The  puttent  should  be  advised  to  refniln  from  sleeping  on  the 
buck,  and  should  be  dirt^cted  to  empty  his  bladder  at  more  frequent  in- 
tervals than  onlinary.  When  the  attack  is  precipitated,  standing  with 
the  naked  hack  in  contact  with  the  wall,  or  some  cold  surface,  will  often 
cause  the  erection  to  disappeai*.  Tlie  same  may  be  said  of  the  local  use 
of  ice  or  cold  water.  A  full  dose  of  bromide  of  potas.siiim  and  chloral- 
hydrate  at  bedtime,  and  repeated  at  intcn'als,  if  nece-ssary,  is,  however, 
the  surest  way  to  control  the  more  annoying  and  obstinate  cases. 

JnJficiio?iJt  of  the  urethra  in  gonorrhcea  should  Ih*  made  with  great  care. 
They  are  contra-indicated  in.  the  acute  inflammatory  and  suppurative 
stages  of  this  disease.  Deep  injections,  which  necessitate  the  introduction 
of  a  catheter  do\vn  to  the  cut-off  musi'Ie,  are  not  advisiible.  The  germs  of 
this  disease  are  in  great  part  l<»dge<l  in  the  sub-mucous  tissues  and  t>e- 
yond  tlie  contact  of  any  agent  inten<led  for  their  ilestru(^tion.  The  lu-irra 
done  by  the  invasion  with  a  foreign  body  is  not  counterbalanced  by  any 
good  effect  of  the  injection.  Usually,  from  tlie  tenth  to  the  twentieth 
day  afrer  .suppuration  is  noticed,  if  the  foregoing  measures  have  been 
faithfully  cairied  out,  the  chajacter  of  the  discharge  is  changed  from  the 
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yellow,  thick,  and  profiiso  pus  of  aciik*  gonorrlirrn,  to  111*?  scant,  whitish, 
milky  tluid  of  the  later  stages  of  the  inHainmatian,  and,  with  tliJH,  the 
{uiiuful  sj'Diptoms  have  ahu)  disap[H>ared.  It  \»  not  until  tliis  pcriiKl  Ih 
rcnc-hed  that  the  use  of  an  injei^tion  slioiihl  be  cntortnin(»<l.  Nitmt**  of 
silver,  lorally  applied,  ]>oi»ae%(es  mom  rnrntive  properties  than  any  other 
agents  but  it  is  objectionable  on  account  of  the  discoloration  it  produces. 
The  injection  which  is  least  objectionable  is  composed  of  acetate  of  zinc 
in  dilute  solution  of  aubacetate  of  lead.    From  gi-.  j  to  iij  uf  the  zinc 

may  I)e  umihI  to  5]  wf 
the  lend  solution.  The 
weaker  prejiaration  is  in 
general  to  1m^  preferred. 
The  urethral  syringe 
should  be  selected  with 
gre:it  cure.  V\^,  614  represents  a  pn>iter  instrument.  It  cootaius  about 
3ij,  has  a  conical  nozzle,  and  can  lie  used  with  one  hand.  The  long-noz- 
zled,  pointed  syringe  should  never  be  employed.  In  its  use  thi^  point 
strikes  against  the  mucous  membmne,  cjiusing  an  exaggenitiim  of  the  in- 
flammatory process  at  this  point,  not  infrequently  resulting  in  stricture. 
An  injection  should  be  performed  as  follows,  and  each  patient  shonld 
be  thoivpughly  schooled  before  he  is  intrusted  with  its  employment  ui>on 
himself:  The  bladder  should  not  be  emptied.  The  bottle  eontainiug  the 
injection-Uuid  should  be  shaken,  and  a  quantity  sulheient  to  till  the 
syringe  twice  emi>tie<l  into  a  cup,  and  drawn  into  the  instniment  us 
needed.  The  syringe  is  now  held  with  the  point  npwawl,  and  the  piston 
pushed  up  until  the  air  which  may  have  entered  with  the  fluid  is  expelled. 
A  small  quantity  of  oil  or  vaseline  is  rubbed  upon  the  tip  of  the  syringe, 
the  patient  lies  upon  his  back,  the  glans  penis  is  held  between  the  lingers 
of  the  left  hand,  and  the  index-Anger  is  carried  through  the  ring  on  the 
end  of  the  piston,  while  the  cylinder  is  grasped  between  the  thumb  and 
middle  finger.  The  conical  end  of  the  syringe  is  now  intrrKluced  into  the 
meatus,  and  pressed  in  with  sufficient  firmness  to  prevent  the  escape  of 
the  Hnid  wiijle  the  contents  of  the  cylinder  are  slowly  emptied  into  the 
urethra.  With  a  syringe  of  this  capacity  there  is  little  danger  of  over- 
coming the  resistance  of  the  compressor- mnscle,  and  thus  forcing  the 
injection-material  back  into  the  bladder.  Should  this  accident  occur,  the 
urine  which  is  in  this  organ  will  dilute  the  zinc  so  freely  that  its  irritating 
properties  will  be  lost,  lu  making  an  injection  the  urethra  .should  be 
well  distended,  so  that  all  parts  of  the  mncons  surface,  as  well  as  the  fol- 
licles, may  be  brought  in  contact  with  the  Hui^L  After  holding  the  injecj- 
don  in  tiie  urethra  for  from  one  to  three  minutes  it  may  be  allowed  to 
run  out,  and  the  patient  directed  to  empty  his  bladder.  A  second  quan- 
tity, about  one  third  less  than  the  first,  is  again  injected.  These  injec- 
tions shonld  be  repealed  night  and  morning,  and,  if  convenient,  at  noon. 
Upon  the  su|)erveution  of  any  marked  symptoms  of  irritation,  as  cystitis 
or  an  increase  of  the  urethnil  inflanimation,  or  epididjTiiitis,  etc.,  they 
should  lie  immediately  di,scontinued.  The  period  in  the  history  of  a 
gonorrhcea  when  internal  medication  may  be  used  with  advantage  varies 
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from  the  third  to  the  fifth  week  of  the  disease.  Id  the  acnte  stages, 
wliilo  the  inflammatory  symptoms  are  prominent,  they  are  contraindi- 
cated.  The  oil  of  sandal-wood  and  bulsaui  of  M}|Miiba  urn  Iht;  more  nseful 
remedies  of  this  class.  The  funiier,  in  doses  of  five  to  ten  dixips,  frum 
five  to  ten  times  a  day,  is  more  readily  borne  by  the  stomach,  and  does 
not  cause  the  rash  wWch  not  infreqnently  follows  the  administration  of 
coiKiilKi.  These  remedies,  however,  very  oft*a  can  not  l>e  taken,  and 
shonid  not  be  persisted  in  when  they  interfere  with  the  functions  ol  the 
stomach.  Even  when  thus  earefnUy  mnna^d,  the  annoying  symptoms 
of  gonorrhtPii  continue  for  from  four  to  eight  weelts,  and  in  most  cases 
there  is  a  slight  watery  or  mucous  discharge  for  st^venil  weeks  after  the 
case  passes  out  from  the  immediato  notice  of  the  practitioner.  L'pon  the 
whole,  the  effect  of  treatment  Ui>on  the  duration  of  this  disease  is  not 
entirety  satisfactory. 

Among  the  unpleasant  complicatimitf  of  gc)norrh(i*a  are  Iwilanitis,  pos- 
thitis, paruphiniosis,  pmstatilis,  cystitis,  epididymitis,  (Kchitis,  bubu, 
ophlhulmia.  and  retention  of  urine. 

Balanitis  and  jyostkitis^  inflammntion  of  the  glans  and  prepuce,  are 
oonditinna  existinjj  in  a  varying  d(>greo  in  almost  all  cases  of  gonorrhcea. 
Among  the  circumcised,  or  thase  with  short  and  retracted  foreskins, 
posthitis  need  not  occur,  but  the  acrid  discharge  will  always  affect 
the  ex>ithelial  covering  of  the  ginns  in  the  immediate  neighborhootl  of 
the  meatus.  Wheu  the  foreskin  is  long  and  adherent,  <»r  not  readily 
di-awn  behind  the  glans,  it  nsnnlly  l)onomes  swollen  and  tense,  retains 
the  irritating  discharge,  and  inangnrates  an  exceedingly  painful  and 
annoying  condition  of  phimosis.  Even  when  thus  swollen,  if  the  pre- 
puce can  be  retracted,  it  is  apt  to  be  canght  behind  the  corona  and 
become  irreducible,  witl»  ensuing  stmngulation,  if  not  relieve*!  by  ojier- 
ative  interference.  Pivputial  sloughing  will  occur  in  a  certain  propor- 
tion of  neglected  cases. 

In  the  treatment  of  gttnoiThcea  certain  measures  were  detailed  Itwiking 
to  the  prevention  of  these  <!omplication8.  When,  hnnever,  they  are 
present  in  a  mild  degree,  balanitis  and  posthitis  disappear  with  proper 
attention  to  cleanliness.  The  glans  and  prepuce  shonid  be  irrigated  by 
being  submerged  in  a  vessel  of  warm  water.  Soap  should  not  b**  em- 
ployed. The  hip'buth,  already  given  as  useful  in  the  general  management 
of  the  disease,  is  especially  so  in  this  conipHoation. 

The  inflammatory  phimosis  of  gonorrhoea,  as  of  non-specific  balano- 
pnHhifis,  demands  active  measures  of  treatment.  In  milder  cases  it  may 
suffice  to  maintain  cleanliness  by  the  frequent  sub-prepntial  injection  of 
tepid  water.  For  this  purpose  a  syringe  with  a  delicate  dull  point  or 
nozzle,  about  an  inch  in  length,  is  needed.  It  should  be  oiled,  carefully 
intn)duced  between  the  glans  and  prepnce.  and  the  contents  slowly  dLs- 
chai^ed.  An  irrigating  appamtus  may  alwo  Ije  attached  to  the  nozzle, 
and  a  continuous  (^unrnt  applied,  which  iUh's  away  with  the  irritation  of 
ret>eated  introductions  of  the  nozzle.  If  these  milder  measures  do  not 
relieve  the  pain,  tension,  and  tlireatene<l  strangulation,  an  incision  shonid 
be  made.    The  prepuce  may  be  nicked  in  several  places,  or  a  director 
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introduced  in  the  median  line  above,  along  the  groove  of  which  a  bistoury 
is  carrietl,  and  the  division  effected. 

When  inflammatory  paraphimosis  exists,  adhesions  rapidly  occnr  at 
a  point  just  l»f  liiud  the  curona.  on  the  doi-sum  penis,  rendering  a  redao 
tion  impossiido  unless  these  tran«vei-st'  bands  are  divided.  The  reduc- 
tion of  a  paraphimosis  is  nnderlaken  in  this  manner :  The  organ  is  held 
in  a  vfS8el  nf  rold  waier  for  a  Ivw  niintites,  or  cold  cloths  arw  wrapped 
loosely  over  and  around  the  Bwolh-n  parUH.  \\'hen  removed,  tlio  ginns 
and  prepuce  are  thoronghly  lubrirntt'd,  and  the  organ  gi-asped  so  that 
while  the  soft  parts  of  the  thumbs  press  the  glans  backward,  the  lingers 
are  drawing  the  prepuce  to  the  front.  Or  the  penis  may  be  gnu^jied 
by  the  thumb  ami  finger  of  the  left  hand,  and  the  foreskin  drawn  for- 
ward while  the  glans  is  pushed  bnckwanl  by  the  thumb  and  fingers  of 
the  opposite  member.  AVhen  Ihe  reduction  is  accomplished,  the  patient 
should  be  directed  to  make  every  eflorl  to  prevent  a  recurrence  of  the 
accident. 

If  the  effoits  at  redaction  fail,  the  contractions  on  the  dorsum,  behind 
the  gluns,  should  be  divided  by  one  or  more  incisions  in  the  long  axis  of 
the  penis.  (Edema  of  the  prepuce,  esiwcially  of  the  lower  i>orluin,  is  apt 
to  occur,  even  in  cases  of  i-eceut  iMiraphimasis,  and,  whon  the  condition 
has  existed  for  n  day  or  two,  infiUnitions  occur,  which  may  pei-sisi  for  a 
long  time  after  the  constriction  is  relieved. 

Pr(«tar1tis  and  cystitis,  occurring  with  gonorrheal,  reqnire  treatment 
not  dilTfriug  fi-om  that  already  given.  JifteiUiou  must  In-  relieved  by 
the  small  soft  catheter,  or  by  supra-pubic  aspiration.  Epididymitis^  or 
inflammation  of  the  vas  deferens  and  tlie  ginlms  major  and  minor,  is  4tne 
of  the  must  [>t)inrul  complications  of  gonorrha^a.  Perfect  pliysirul  tpiiet, 
with  sui>port  of  the  serotnm  and  testicle,  are  essential.  The  last  of  these 
measures  may  be  secured  by  using  the  hamlkerchiof  sling,  which  is  made 
as  follows : 

Attach  a  belt  or  piece  of  roller  around  the  waist,  above  the  pelvis; 
fold  a  good-sized  silk  handkerchief  in  a  triangular  shajte.  carry  the  cen- 
ter of  the  long  side  of  this  tri- 
angle beneath  the  scmtum,  at 
the  i)erintHi-w^rolal  junction, 
ntlach  one  of  the  hmg  ends  to 
the  belts  near  the  anterior  su- 
perior spine  of  the  ilium,  on 
either  side,  and  bring  (he 
short  piece  directly  upwnnl, 
in  front  of  the  scrotnm  and 
penis,  and  pin  it  to  the  l»elt 
in  the  median  line  :  or  the 
Pio.  ftio.  ends  may  be  tied  just  almve 

(Aft«  BUL)  the  root  of  the  j^nis  (Figs, 

C15,  (ilO). 

Another  method  is  to  place  a  three-cornered  cushion  beneath  the 
scrotum,  close  up  to  the  perimeum,  and  allow  the  testicles  to  rust  npon 
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this  support ;  or  two  thickly  folded  towels  may  be  piuned  together  aud 
carried  tightJy  around  the  thighs,  at  thi-  Invel  of  the  perioieum. 

At  times  the  tension  of  the  piirts  is  so  great  that,  not  only  In  relieve 
pain,  but  to  pr*!Vi'nt  suppuration  or  possible  gangrene,  puncture  nr  in- 
cision is  imperative.  Tim  most  iTnme<liate  relief  will  folluw  this  op«^m- 
tion.  A  sharp  naiTow  blade  is  pi-ofemble,  nnd,  if  the  instrumrnt  is  n<it 
made  for  this  especial  purpose,  it  may  Iwi  extemporized  by  prf»jecting  the 
point  of  an  oitUuary  sharp-pointed  bistoury  half  an  inch  beyond  the 
surface  of  a  cork  tlirough  which  the  knife  is  thrust.  With  thia  ^uard 
attached,  the  piinrtures  may  be  made  nipidly  and  without  <Laiigctr  of 
penetrating  too  deeply. 

Although  ihe  jirocedure  ia  verj*  painful,  it  is  usually  w»  rapidly  ac- 
complished that  an  anicsthetic  is  not  necessary.  The  injection  of  a  2-per- 
ceut  ewaine  solution  will  afford  a  fair  degree  of  anesthesia.  The  ojwra- 
tor  holds  the  scrotum  and  testicle  so  as  to  make  tense  the  skin  over  the 
e]>ididyn)i.s  and  to  exjjose  it  properly  to  view,  and  then  by  well-diret!ted 
aud  rapid  thrusts  i)unctures  the  dt^m  in  fi-om  two  to  four  or  six  points, 
scattered  over  the  induration.  A  free  di.schar^  of  dark  or  black  blood 
usually  follon-s,  and  in  frum  rwenty  to  thirty  minutes  the  ]wnu  is  ^rreatly 
if  not  entirely  relieved.  The  juiliseptic  pi-ecaurions  should  be  carried 
out  in  this  procediire. 

Partial  or  complete  orchitis  is  not  infreqnent  in  gonorrh<pa  with  epi- 
didymilis.  The  treatment  is  in  general  similar  to  that  of  the  la&t-nume<l 
disease.  The  diagnosis  is  readily  mnde  out  by  the  touch,  fur,  when  hy- 
droct'le  does  not  coexists,  the  induration  of  the  organ  cjin  not  well  l>e 
mistaken.  Poultices  of  tobacco  have  long  enjoynl  a  reputation  in  the 
treatment  of  orchitis  and  epididymitis,  but  when  warm  applications  are 
Indicated,  well-saturated  nnd  frequently  changed  wnrm  cloths  will  be 
fnund  e<iually  satisfactory  in  the  effect  produced,  and  much  mon^  oleonly 
than  the  poultices.  In  the  majority  of  iu.stauces^  cold  will  be  more  agree- 
able  than  heat.  The  ice-bag  may  be  utilized  in  the  following  manner  with 
grejit  satisfaction :  A  bladder  or  rubber  bag  is  filled  with  crushed  ice, 
placwl  ajxin  the  ihreecoraen^d  perineal  cushion,  anil  the  inllainetl  oi^n 
allowed  to  rest  upon  it  If  the  c<ild  is  too  great  for  comfort  (and  the 
patient  may  usually  be  relied  upon  to  determine  this),  a  layer  or  two  of 
lint  or  cotton  may  be  interposed.  It  occasionally  becomes  necessary 
to  X'uncture  or  incise  the  tunica  albugineA  in  orchitis  somewhat  after 
the  fashion  given  in  jnmcture  for  epididymitis.  Two  mctlnMls  are  em- 
ploye<l,  namely:  to  carry  a  sharp- pointed,  long  knife  thniugU  a  single 
jmnctuPB  of  the  scrotum  down  to  tlie  testicle,  and  incise  the  tibrous  caj*- 
sule  in  one  or  more  places  parallel  with  its  long  axis  and  along  its  an- 
terior surface ;  or  to  use  an  instrument  similar  to  that  employed  in  epi- 
didjTnitis,  and  make  several  punctures  through  the  scrotum  and  the 
antfrior  imrtion  of  the  capsule. 

/ntpiifidl  luleniiiK,  or  hubo^  occurs  in  a  considerable  proportion  of 
cases  of  speciHc  urethritis,  and  is  apt  to  be  bilateral.  The  diseftse  Is 
readily  recognizeil  by  the  swelling  in  the  groin.  The  inHammnt^iry 
process  Is  usually  so  rapid  in  its  invasion  that  the  dlfTerent  glands  in 
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this  gnjiip  of  lymi>UaticB  can  not  be  made  ont,  the  entire  ^onp  being 
matt-etl  together  in  ont^  inu»i  of  embryonic  cells  infiliraliug  the  tisMues 
nronnd  the  glands  as  well  as  involvin^r  their  HulKttance.  The  RonoiTho'iil 
bubo  tends  naturally  to  suppuration.  In  mild  cases,  and  whon;  the 
])roper  meii^ures  are  taken  at  the  early  appearance  u(  the  adenitU,  this 
disnst(>r  may  be  averted ;  but  in  others,  partly  owing  to  the  unlaromble 
cniidilioii  of  the  tis-sueff  and  to  the  continued  irritation  fn>m  motion,  pu» 
formaliiH!  can  not  be  prevented. 

In  the  treatment  of  acute  inBaramatory  bubo,  perfect  rest  is  impera- 
tive, and  the  dorsal  decu)>itus  nhoiUd  Iw  maintaiue<l.  Lociil  niedicaLiou 
is  of  little  value.  The  employment  of  cold  will  lie  found  agreeable  in 
the  earlier  stages,  and  may  serve  to  prevent  suppuration.  The  ice-bag 
may  be  employed  by  laying  it  upon  a  circular  pad  placed  an>und  the 
bubo.  In  this  way  the  pressure  is  entirely  taken  off  the  inflamed  sur- 
face. After  the  formation  of  pus  is  inevitable,  warm  cloths  or  ])oultices 
should  l>e  sulwtituied.  V\1ien  pns  ia  formed,  a  free  iucision  under  co- 
caine aniesthesia  should  be  ntude. 

Chronic  suppuraiivc  adenith  of  the  inguinal  glands  occasionally  per- 
sists long  after  the  gonorrha?a  which  caused  it  has  di-sjippeared.  The 
only  remedy  is  to  dissect  out  the  diseased  glands  with  the  cnrre<l  scis- 
sors, or  scrape  them  out  with  Vulknmnn's  spoon. 

GonoiThceal  proelilis  is  a  rans  uiTeirtion,  and  does  not  call  tor  especial 
oonsideraiion. 

Ophth(dmia^  resulting  from  the  inoculation  of  the  conjunctiva  with 
the  vims  of  speciAc  nretluitis,  has  )>een  considered  with  lesions  of  the  eye. 

Qomnrh»al  Rheufmilism. — lu  a  certain  projwrtion  of  individuals 
suffering  from  gonoiTha'a!  inoculation  at  a  period  varying  from  live  op 
six  days  to  several  weeks  from  the  date  of  the  attack,  symptoms  not  un- 
like those  (MK'urring  in  gnut  or  rheumatism  make  theu'  npiM?arance  in 
the  joints,  tendons,  and  bursfc,  and  less  frequently  in  the  neiTes  and 
eye.  The  parts  involved  become  more  or  less  swollen  and  painful.  The 
pain,  however,  is  less  than  in  ordinary  rheumatism.  The  ffbrile  move- 
ment Ls  not  high,  aud  the  character  of  the  urine  is  unchanged,  in  both 
of  which  features  it  differs  from  ordinarj'  rheumatism  (Foumier).  Neu- 
ralgia occasinnally  8U|>ervenes  in  the  cours*!  of  this  disease.  In  a  certain 
proportion  of  cw^es  the  eye  is  affected,  hut  the  ophthalmia  here  in  no 
ways  njsM'mltlea  that  of  gonorrhoral  conjunctivitis.  The  pathology  of 
this  disease  is  not  understood,  and  the  treittment  is  entii-ely  exIle^:tant. 

OonorrhtBa  in  females  is  usually  less  severe  than  with  males,  and 
yields  more  readily  to  treatment.  Tim  chief  seat  of  the  inflammation  is 
in  the  vagina.  The  urethra  and  bladder  may  also  become  involved.  In 
the  trefltment.  quiet  is  of  first  importance.  Tlie  warm  hip-bath  should 
be  employed  several  times  a  (hry,  and  the  vagina  irrigated  at  ivgulnr  in- 
tervals with  warm  water  thrown  in  from  a  fountain-syringe.  As  soon 
as  the  acute  9>Taptoms  have  subsided.  injecti<ms  of  dilute  sulsicetate  of 
lead,  with  acetate  of  zinc  (gi-s.  ij-iv  to  jj),  should  be  employed. 

&.mpU  Urelhriiis.— There  is  occHsionally  met  with  in  practice  an 
acute  inflammation  of  the  urethra,  attended  by  a  slight  muco-purulent 
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Vliscliarge,  in  patients  who  have  not  been  subjected  to  the  si>edfic  run- 
tagion  of  gonorrhoea.  It  is  well  establbihed  lliiit  urethritis  in  the  male 
may  be  caused  by  pxposnre  to  roki,  and  by  the  irritation  of  a  va^nal 
or  uterine  dischai^  in  a  woman  not  affected  with  gonoiTbopa.  Simple 
nrethritis  differs  in  many  respects  Xrom  the  siweilic  disease.  In  eolor, 
tht;  pus  in  white,  and  in  nonKistenry  it  is  thinner,  and  resembles  mther 
the  disrbargo  of  gleet.  Tho  it^-hing  or  bnming  sensation  <.>f  the  mure 
violent  affection,  if  not  entirely  absent,  is  much  less  annoying  in  simple 
urethritis. 

Choi-dee,  epididymitis,  orelutis,  and  cystilis  are  rarely  present,  and, 
when  <jccijrring,  are  milder  in  degree  than  when  these  affections  compli- 
cate a  gonorrhwa.  The  history  of  the  diseaHe  is  short,  eveu  whi'-n  Ipft 
without  treatment.  In  the  treatment  of  simple  urethritis,  mild  astrin- 
gent iDjf!ctions  are  usually  indicated  in  the  earlier  stages  of  the  inAam- 
mation,  unless  the  process  is  mot-e  than  oi-dinariJy  violent,  under  which 
conditions  the  measures  advised  for  the  lii-st  stage  of  specific  ur*ithriti3 
should  be  adopted.  The  n-aiin  hipbath  should  Ik;  advised,  and  alkaline 
drinks  administ«n!<l.  Dilute  subacetatfl  of  lead,  5i»  «^th  acetate  of  zinc, 
gr.  j,  vriii  be  about  the  proper  strength  for  the  injection.  The  oil  of 
aandal-wood  should  be  given  after  the  fourth  or  fifth  day.  The  tlumrion 
of  simple  urethritis  varies  from  three  or  four  days  to  two  weeks. 

Oleel,  or  Chronic  UreOtritts. — Gleet  is  a  name  given  to  the  prolonged 
discharge  from  the  urethra  of  a  variable  quantity  of  muco-piirnlcnt, 
blui-sh-white  Uuid.  This  discharge  is  a  transudation  from  the  murous 
and  glandular  epithelia  of  tins  urethra.  In  gb-f^t,  all  or  any  limited 
portion  of  this  tube  may  be  affected.  The  ])athologiraI  rhange  is  a  puf- 
finees  of  the  lining  membrane,  due  to  hypeneraia  of  ihesub-epithelial 
vascular  area,  with  a  tendency  to  embryonic  and  connective-iissut*  for- 
mation. !n  some  points  patches  of  erosions  or  tissue-necrosis  (K'cur, 
The  ei>itheUa  lining  the  glandular  ap[>aratus — usthase  of  the  prostate, 
Cowppr's  glands,  and  the  nretliml  follicles — become  more  or  less  in- 
volved. Not  infrequently  the  outlets  to  these  follicles  lKH*ome  ob- 
atrncted  by  the  superficial  inflammatory  process,  resulting  in  the  format 
tion  of  one  or  more  retention-cysts,  which  project  into  the  lumen  of 
the  tul»e. 

Any  form  of  acute  urethritis  may  pass  into  this  chronic  condition  of 
gleet,  or  a  urethritis,  8nl>acut€  in  its  character  from  the  beginning,  may 
continue  as  a  gl»?et. 

Although  chronic  urethritis  may  exist  without  the  presence  of  strict- 
ure  of  the  nrethra— as  in  follicular  urethritia—tlie  exireptions  to  this 
rule  are  extremely  rare.  Any  chronic  interference  with  the  normal  cali- 
Ifer  of  the  urethm  serves  to  induce  a  catarrhal  condition  of  the  raucous 
memlirnneof  this  ninal,  which,  commencing  near  the  seat  of  stricture, 
may  involve  any  jKirtinn  of  the  tube. 

The  treatment  of  gleet  involves,  primarily,  the  removal  of  the  oanseu 
Taking  stricture  as  the  chief  cause,  urethrotomy  with  dilatation,  or  dila* 
tarion  wiihnut  cutting,  is  demnnded.  In  mild  cuses  without  close  organic 
Stricture,  the  introduction  of  the  steel  sound  will  tiften  effect  a  cure. 
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Tho  methods  of  procedure  will  be  given  in  full  in  the  treatment  of  strict- 
ure of  the  nrethm. 

In  chronic  follicular  urethritis  a  most  excellent  method  of  treatment 
is  the  application  of  cold  by  means  of  the  double  ch)sed  silver  catheter 

(Fig.  B17».  This  instra- 
ment  has  the  ordinary 
curve  of  the  male  cnthv- 
ter,  i-s  hoMow,  wilh  a  cen- 
tral partiri<m  which  doea 
not  quite  extend  to  the 
tip.  and  it  is  completely 
closed,  so  that  the  water 
pasfM'.s  down  one  side  and  up  the  other  without  coming  iu  contact  with 
the  mucous  mr'mbmne. 

It  is  adnsable  to  employ  a  catheter  large  enough  to  fairly  distend 
the  urethra.  Nos.  14,  Ifi,  and  1ft  (V.  S.  8<!ule)  wlU  Ix*  more  ^'nerally 
nsefnl.  It  should  be  oiled  and  introduced  as  fur  back  as  the  pros- 
tatic urethra.  A  rubber  tube  leading  from  an  irrigator  tilled  with 
cracked  ice  and  water  is  attachetl  to  one  of  the  two  outer  mouths  of  the 
catheter.  A  second  tube  is  fastened  to  the  other  opening  and  lead.s  into 
B,  baHin.  The  water  is  turned  on  slowly  ut  first,  and  in  nlkmed  to  nm 
in  from  five  to  ten  minutes,  and  the  catheter  is  then  removed.  The 
sensation  la  slightly  i)uinful  for  a  few  seconds,  but  antesthesia  soon  su- 
pervenes. The  operation  may  be  rejjeated  io  from  three  to  six  days. 
If  the  reaction  is  severe,  the  interval  may  be  longer  between  the  appli- 
cations. 

S/rielure  qf  the  Male  tVe/Ara. ^Strictures  of  the  ufHthni  may  bo 
dividfttl  into  two  rhiHs*?s :  tru^  or  orffavir,  and  /aLse  or  spnanuidlr. 

A  permanent  diminution  of  the  caliber  of  tliis  rannl,  as  a  result  of  an 
inflammatory  process,  constitutes  a  true  or  organic  stricture.  A  spas- 
modic stricture  exists  when  the  normal  calit>er  is  diminished  as  a  resnlt 
of  rontrartion  of  the  voluntary  or  involuntiLry  muscular  elements  con- 
nectfid  with  the  unUhra. 

Congenital  non-inHammatory  nan-owing  of  the  meatus  does  not 
constitute  a  stricture.  The  normal  contraction  of  the  omipPEwwor-ure- 
thrm  or  *'rut-oJI"  muscle  ia  uIbo  excluded  in  the  definition  of  sjiaa- 
modio  stricture. 

An  organic  stricture  may  be  annvTar,  torfitovs,  sitiffU,  or  multiple. 

In  annular,  or  ring  stricture,  the  cicatricial  contraction  involves  the 
entire  circumference.     It  may  vary  in  width  from  a  line  to  one  inch. 

In  tortuuu.%  or  irregnlar  atrictui-e,  an  inch  or  nuire  of  the  urethnil 
oamd  is  involved. 

Two  or  more  annular  or  lateral  strictures  may  unite  to  form  a  tortu- 
ous or  irregular  strictui-e. 

The /irt/AoM/?// (»f  stricture  of  the  urethra  is  that  of  an  infiamnmlion 
of  variable  intensity  involving  the  epithelial  and  submucous  basement 
membrane  of  this  canal,  together  with  the  deeper  tissues  of  the  corpus 
spongiosum,  and  ocoasionally  of  the  cor{>ora  caveinosa.    This  process 


ess 


A  TEXT-BOOK 


SURGERY. 


nmally  l>egiiui  from  wlitiin,  but  may  orij^iiate  in  tbe  de«ptir  dssoes  of 
the  penis  and  involve  ibe  urethra  secondarily. 

lu  u  tyi)i('al  ca8«  there  is  tirat  an  inrreusvd  rascalarity  of  the  sabmn- 
cou»  area,  frrllcmed  by  emigration  of  leaoocytes  and  oell-proUferaCiuo. 
The  lining  niembraue  becomes  puffy  and  swulleti,  and  the  diameUrr  of 
the  cauul  is  dimininhed.  Ah  the  urute  infiunimntion  sub»tdi^  the  pnffi- 
nefHdinapiM'ant,  but  ihera]il)er  of  the  tul>e  in  a/^ia  dinuniiihed  by  the 
contraction  which  takes  place  in  the  newly  formed  con  Deceive- tisane  ele- 
mentJ*  v'^catrizatinn). 

Ca««M.— Among  the  causes  of  stricture.  8i)ecific  urethritis  rankM  Hrst, 
and  it  is  faiKbly  pmbable  that  the  precedence  which  gnnorrhcea  enjoys 
in  the  fptiolo^r  of  BtrictiiK  is  dne  rather  to  the  improper  managenienl 
of  the  urethritis  ihaa  lo  the  eiTecta  of  tlie  inltunimution  proper.  The 
employment  of  corrosive  and  irritating  injections,  the  introdnction  of 
in.strtiment.s  f syringe-nozzles,  boagie«,  etc.)  upon  an  inflamed  surface,  to- 
gether with  the  unnecessary  exposure  of  the  i>ertKin  in  the  uninterrupted 
puranit  of  business  or  pleasure,  ctimbiue  to  make  gouorrhtea  one  of  the 
most  ilangeroiis  of  the  venereal  diseases. 

Any  violence  InHictcfl  uixm  the  urethra,  either  from  without,  as  by  a 
blow  upon  the  perinsum  or  x^enis,  or  from  within,  as  by  the  reckJess 
use  of  instruments,  the  lodgment  of  calculi  or  other  foreign  bodies,  may 
also  cniise  a  stricture. 

Cbanrraidul  ulcer  witliin  the  meatus  is  a  rare  cause  of  this  lesion. 
Certain  medicines,  as  cantharides,  if  administered  In  lai^  doses  anil  fur 
a  prolonged  period,  induce  intlamniaiion  of  the  utinary  tract,  and  thos 
may  cause  stricture. 

Lofah'on.—The  mftst  frequent  sejit  of  organic  strietupe  is  in  that 
portion  of  tJie  urethra  limited  l>ehind  by  the  compressor-urethra;  mus- 
cle, and  in  front  by  the  suspensor>'  ligament  at  the  junction  of  the  penile 
with  the  perineal  urethra.  Next  in  order  is  the  first  inch  within  ihd 
meatus.  Stricture  in  the  pi-ostatic  portion  is  rare.  Aa  stated  in  the 
consideration  of  diseases  of  the  prostate,  it  may  occur  in  general  hyper- 
trophy of  this  organ. 

Dia^jiiositi.  —The  symptoms  of  strictnre  are  a  gleety  discharge,  inter- 
ference with  the  escape  of  urine  or  semen,  and  ]>aiu.  A  mtictHiHinileni 
discharge  continuing  for  several  months  is  almost  pathognomonic  of  tliis 
lesion,  and  justifies  exploration  in  order  to  determine  the  presence  of 
stricture.  luterference  with  the  escape  of  urine  from  the  bladder  when 
atony  of  this  organ  and  hypertrophy  of  the  prostate  are  eliminated,  are 
also  symj)toms  of  im|x)rtance.  .\  twisted  or  forked  stream,  when  not  of 
diminished  volume,  has  no  significance,  for  this  may  exist  with  a  per- 
fectly normal  canal.  Pain  is  not  often  a  symptom  of  t)rganic  stricture. 
but,  when  present,  is  not  without  value  as  an  Indication  of  localizetl  in- 
fiammation, 

No  matter  what  symptoms  may  exist,  a  diagnosis  can  only  be  arrived 
at  by  instnimental  exploration,  which  can  be  done  without  pain,  imd 
by  which  means  tlie  exact  location  and  charactei-  of  the  strictui^  can  b« 
made  {K>sitive. 
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For  this  purpose  the  balboiis  bougie  is  invnlnable.  These  instniments 

are  of  two  kinds — the  elastic  or  gum  bougie  of  Dicli  (Fig.  618),  and  the 

oval-tipped  wire  bougie  of  Otis  (Fig.  019).    They  should  be  made  of  all 

eaxeSi  commencing  with  No.  0  and  ending  with  Nok.  21  or  23 

(U.  8.  scale).     For  practiral  purposes  every  altttrnate  size,  from 

Noa.  6  to  33  inclusive,  will  suflBce.     The  gum  bougie  is  a  safer 


i.tia. 

Dick's 

gVIB 

Or>]  tip. 


Fi«.  ns.— Otii'a  oval-tlpped  wire  bougi*,  tot  ItKsiiD^  otiKUrcfl  of  Um  unthn. 

instrument  than  that  composed  of  metal,  since  it  i»  incapable  of 
doing  harm  under  any  eireumstauoes.  It  is  objectionable,  how- 
ever, on  aeeouut  of  its  liability  to  be  spoiled  by  heat,  and  of 
becoming  fragile  from  age.  It  should  always  be  slowly  warraei! 
to  nlwut  the  temperature  of  the  body  before  being  introduced. 
The  wire  bougies  are  thoroughly  satisfactory  instruments,  and 
incapable  of  injury  to  the  urethra  If  ordinary  care  is  taken. 
The  bulbs  are  oval,  the  wire  Is  tlexible,  and  is  serewed  iuto  the 
bulb  for  security.  The  sizes  are  the  same  tm  fur  the  gum  bougies 
just  g^ven. 


^ 


A 


Fid.  ftiO, — ly^anitudtnol  >e«tioa  of  Um  uiHhn,  alwwtnit  tbi>  (lianwtoT  nf  t)i«  i-niul  ak  vmiiou* 
poinb.    ii,  FroaUlic;  A,  mcubniiKiua ;  c,  peuils  portkiu.    <  Alter  Tli«u]aoa.) 

In  the  effort  to  locate  a  stricture,  the  diffen-ut  diameters  of  the 
nonual  urethra  at  various  ]>oints  in  this  caual  must  be  borne  in 
mind.  The  meatus  is  least  dilatable,  and  the  membranous  por- 
tion next  in  order.  Immediately  behind  the  meatus  there  is  an 
expansion  into  the  fossa  navieulaiis,  and  from  this  point  to  the 
suspensory  ligament  (the  junction  of  the  [lenile  and  i>erineal 
urethra),  the  diameter  is  about  the  same.  Knmi  the  susin'usorj- 
ligament  to  the  (interior  layer  of  the  triangular  ligament,  the 
diameter  gradually  iucreases.    This^  the  bulbous  portion,  is  the 

largest  part  of  the  canal.     Behind  the  membranous  portion  there  is  a 

second  expansitm  in  the  prf>state  (Fig.  620). 

The  patient  shotild  be  placed  upon  the  table  or  bed  in  the  dorsal 

decubitus.    In  order  to  secure  insensibility,  from  twenty  to  thirtj'  minima 

of  a  4-per-ceiit  solution  of  cocaine  should  be  thrown  into  the  urethra. 
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This  may  be  done  with  the  ordinaiy  hypodermic  syringe,  to  which 
Otls'R  cooaine-tiiiie  {Vif^.  021)  is  attached.  Far  searching  the  anteri<)r 
four  fifths  of  the  umthm,  it  is  not  ncresstiry  to  cnrry  the  point  mnre 
tlian  one  inch  beyond  the  meatus,  when  the  syringe  is  emptied  and 
the  patient  directed  to  grasp  the  glans  and  retain  (he  injection  after 
the  tube  is  removed.  AVhen  the  membranous  portion  and  neck  of  the 
blad<^Ler  are  to  he  examined,  the  cocaine-tube  sliould  bo  carrie<l  just 
beyond  the  cut-off  muscle^  and  alxiut  fifteen  minims  of  the  Bolution 
thrown  in  here.  In  five  minutes  local  anjesthe^iii  isobcained.  A  bulb  of 
medium  size  w  selected  and  proiwrly  warmfnl  and  oiled.  The  wire  is  not 
curved  in  exploration  of  the  uretha  anterior  to  the  membranons  portion. 
The  penis  should  be  held  at  about  a  right  angle  to  the  plane  of  the  I>o<ly. 
and,  as  the  instrument  i.s  being  intnxluccd,  the  organ  should  be  elon- 
gated in  order  to  obliterate  any  folds  in  the  mucous  membrane.  This 
membrane  is  not  so  closely  attached  to  the  connective  tissue  of  the  cor- 
pus spongiosum  but  that  it  can  be  perceptibly  displaced  up  and  down 
and  doubled  upon  itself  if  sutUcient  force  is  applied.  If  no  strintnro  of 
caliber  smaller  than  the  bulb  is  enrountert^i,  it  will  glide  smoothly  and 
uninterruptedly  down  to  a  point  about  five  inches  from  the  mealua,  whero 
it  will  be  arrested,  having  reached  the  end  of  the  bulbous  portion  and 


T^o.  SSI.— OtU's  ooodDfr-tabtt  for  the  antttn. 


lodged  in  a  pocket  just  in  front  of  the  anterior  layer  of  tlie  trianj^lnr 
ligament.  Withdrawing  the  instrument,  it  will  in  all  probability  return 
as  smoothly  as  it  entered.  If»  however,  a  stricture  exists,  and  the  bnlb 
ust'd  U  about  the  size  of  the  lumen  of  the  stricture,  iia  it  is  carried  into 
the  urethra  a  slight  resLstanw  will  be  felt.  As  the  instrument  is  with- 
drawn, the  biY)ad  shoulder  of  the  oval  will  come  in  contact  with  the  ob- 
struction, where  It  will  be  arrested.  The  penis  should  now  be  allowed 
to  retract,  and  the  thumb  and  finger  of  the  left  hand  slipped  down  to 
the  level  of  the  meatus,  where  the  wire  is  graH|)ed  and  slightly  hent. 
The  instrument  is  steadily  drawn  through  the  stricture,  ami,  as  soon  as 
the  resistance  ceases,  the  wire  is  iigain  bent  at  the  level  of  the  meatus. 
The  distance  lietween  the  two  points  at  which  the  wire  is  bent  reprew-nts 
the  extent  of  the  stricture. 

When  it  becomes  necessary  toseajrch  the  urethra  beyond  the  bnlb- 
ons  portion,  the  wire  should  be  bent  to  correspond  to  the  normal 
corre  of  the  deep  nrethm.  The  hanille  of  the  instrument  should  he 
bent  in  an  opjmsite  dJreetion  in  order  to  ]»revent  the  p4fssibitity  <»f 
gelling  the  piiint  of  the  bougie  turned  towai-d  the  iH'rinirum.  It  is 
inh-wlnced  in  the  same  way  as  the  cjitheter  or  steel  sound.  When  the 
triangular  ligament  antl  compressor-uretbrrp  muscle  arc  encounter»?d, 
by  depressing  the  handle  toward  the  thiglis  of  the  patient,  the  bulb  is 
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niailt^  Uy  ris«  out  nf  the  pOfknt  in  fmnt  tif  th«  anterior  layer  of  the 
li;^inent  and  to  pass  into  the  membranous  portion.  If  a  stiionire  is 
present  the  resistance,  if  not  felt  as  the  bulb  goes  through,  will  cer- 
tainly tw  appreciateil  as  it  is  with<lrawTi.  if  \\w  instruiueut  is  hirge 
enough.  If  the  patient  U  uut  luucutized,  spusmuilir  contractinn  nf  the 
compressor  nmscLe  may  arrest  the  bulb^  and,  iu  a  certain  sense,  sima- 
late  atriotun?. 

In  the  resi-stance  of  the  mnscle  there  is  a  roundnesti,  smoothness,  and 
elasticity  which  differs  from  the  rough  surfac«  of  cicatricial  tiKsue  aud 
the  inelastic  grip  of  a  stricture.  When  the  obstruclitm  is  felt,  the  same 
method  of  measurement  and  location  is  to  be  observed.  A  strictui-e  may 
be  roughly  estiaiated  by  the  introdnction  of  a  catheter,  ordiuarj'  Ixiugie, 
or  steel  soand,  but  it  can  not  be  int«lligently  or  satisfactoiily  defined 
witliout  the  oval  bulbs. 

Not  infivquently  it  will  (h*  found  that  the  meatus  is  too  narrow  to 
admit  a  bull)  of  sufficient  size  to  detine  the  stricture,  necessitating  divis- 
ion of  the  meatus  {meaiomy).  This  operation  may  be  done  with  an 
ordinary  scal[»el  or  bistoury,  but  with  unthiug  like  the  exactness  and 
freedom  from  pain  which  is  secured  when  the  urethrotome  is  employed. 
The  incifiion  should  be  made  in  the  median  line,  and  should  correspond 
to  the  floor  of  the  urethra.  It  should  not  ext'^nd  deep  enough  to  wound 
the  artery  of  the  fra^nuw,  nor  should  it  be  any  dee])er  than  is  sufficient 
to  admit  the  larger  boHgie-s. 

If  the  bistoury  is  employed,  the  operator  grasps  the  gluns  between 
the  thumb  and  finger  of  the  left  hand,  introduces  the  knife,  cutting-edge 
downward,  a  distance  of  a  half-inch,  and  cuts  carefully  out^vard.  The 
injection  of  cocaine  solution  into  the  tissues  of  the  ^KirC  incised  will 
render  the  operation  perfectly  painless.  The  urelhrot<nne  of  Dr.  E.  A. 
Hanks,  in  adilition  to  ils  usefulness  in  dividing  deeper  strictures,  is 
especially  serviceable  in  performing  me-atomy.  It  consists  of  a  handle, 
shafts  aud  a  series  of  liulbs.  The  shaft  is  graduated  and  hollow,  aud 
has  extending  through  it  a  nxt  conn(H!ting  with  the  blade.  The  bulbs 
are  of  various  sizes,  are  fenestrated,  and  are  screwed  on  to  the  tip 
in  such  a  way  tliat  the  window  falls  directly  over  the  blade  which  is 
to  be  prujectetl  through  it.  Upon  the  handle  is  a  sliding-knob  for 
sheathing  nr  projecting  the  knife,  and,  at  the  end,  a  screw  gauge  which 
seta  the  bladu  for  cutting  to  any  dejsired  depth  (I'^ig.  0:22). 


»■  ■  ■  r 
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Pia.  Ssa.— Dr.  K.  X.  Bonka'a  URtbrotonne.    a,  Sorev.^ng*.    A,  Sliding-knob.    t,  Bolb.    dy  EnU)!> 

The  openition  is  performed  as  follows :  A  bulb  is  selectwl  which  will 
fit  the  meatus  fairly  tight,  aud  screwed  on  to  the  shaft.  The  gauge 
should  next  be  set  to  allow  the  knife  to  cut  one  eighth  of  an  inch  in 
depth.  The  blade  is  now  concealed,  tlie  bulb  oiled  aud  introduced 
until  the  knife,  ixiinting  directly  to  the  middle  line  of  the  floor,  is  half 
an  inch  from  the  meatus.    While  the  glans  is  held  tightly  between  the 
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thumb  and  Hngerof  the  left  hand,  the  blade  is  projected  hs  fnr  as  ftA 
gange  will  allow,  and  the  instrnment  quickly  pulled  out  of  the  orethra. 
Even  when  roniine  is  not  employed,  fliiH  incision  ^'ives  8rar<:ely 
any  piin.  The  IiuIhotiH  iMiugle  should  now  be  introduced,  and,  if  the 
meatus  is  still  too  narrow,  the  inrisjon  should  be  made  deeper.  AVhen 
in  this  operation— as  will  not  infrequently  happen— the  artery  uf  the 
frjenum  is  divided,  the  bleeding  may  be  readily  controlled  by  plngj^ng 
the  meatus,  and  pressing  into  the  line  of  incision  a  small  strip  of  iodo- 
foiniized  gauze.  The  patient  should  also  be  directird  to  n^store  this 
dres-sing  should  blwHling  ncvnr  aftflr  urination,  when  the  plug  is  re- 
moved or  during  an  erection.  In  order  to  prevent  a  recontraetiou  of  the 
opening,  it  U  necessary  to  dilate  the  meatus  at  inten-alsof  from  two  to 
four  days  for  five  or  six  weeks  after  the  operation. 

Tn  strictures  of  very  small  caliber,  and  in  long  and  tortuons  strictnree, 
the  oval  bulbs  can  not  be  used.  The  extent  of  such  strictures  can  not  be 
made  out  with  accuracy  until,  by  the  use  of  filiforni  bougies  and  careful  di- 
latation, (he  smaller  warchers  can  l»e  introduced.  Tlie  meLhtHi  of  erupb>y- 
ing  these  bougies  will  be  given  in  the  treatment  of  strictun!  of  the  urethra, 

Treaf/peni.—the  treatment  of  organic  stricture  of  the  urethra  may 
be  by  dinision  or  dilatation.  In  the  former  operation  the  atrictnr.?  is 
incised  from  within  {internal  ureihrotomy),  or  from  without  (turternaZ 
vrethrofomy).  In  the  latter,  the  stricturt^  is  gradually  dilated  by  the 
introduction  of  bougies  or  sounds.  Dilatation  may  be  contimt</us  or 
interrupted.  Immediate  dilatation,  or  dimtision  of  a  stricture,  aa  com- 
pared to  nrethrotoray.  is  an  unscientific  and  unsafe  procedure,  and  is 
ruttily,  if  ever,  justifiable.  With  the  urethrotome,  the  contraction  is  di- 
vide<l  with  accuracy  and  precision  ;  with  the  divtilsor.  the  force  is  blindly 
applied,  and  the  depth  and  direction  of  the  tear  is  not  safely  within  the 
control  of  the  operator. 

It  is  difficult  to  lay  down  any  rale  for  the  selection  of  the  method  of 
tiv^atment  to  be  followed  in  any  given  stricture.  In  general  it  may  be 
said  that  inlernal  uretkroto-my  \fi  preferable  in  all  strictures  anterior  to 
the  membranous  |)ortiou,  and  some  form  of  dilatation  in  those  situated 
iu  thU  portion,  or  in  the  nire  cases  behind  it.  The  exceptions  to  this 
rule  will  be  presently  considered. 

The  method  of  interrupted  dilatation  by  the  frequent  introduction  of 
sounds  or  bougies  may  be  successfully  applied  to  narrow  annnlnr  strict- 
ui'es  of  comparatively  recent  date,  but  division  of  the  stricture  and  snb- 
sccpient  dihitution  not  only  olTers  the  quickest  and  surest  means  ctf  relief, 
but  is  much  less  painful  than  dilatation  without  intusion.  Tlic  employ. 
nient  of  cocaine  in  urethral  surgery  has  removed  two  great  obstacles  to 
the  cutting  o]>er!ition,  namely— the  puieut's  dread  of  pain  on  the  one 
hand,  and  that  of  ether  narcosis  on  the  other. 

Many  strictures  are.  however,  of  such  small  caliber  that  a  urethro- 
tome can  not  be  introduced,  and  it  becomes  necessary  to  dilate  them  wp 
to  a  size  sufficient  to  admit  the  urethrotome,  or  to  divide  the  stricture  by 
cutting  down  upon  it  through  the  integument,  an  operation  known  ns 
external  urethrotomy. 
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ItUernal  IJie.throtomy. — In  pprforminjcf  this  operation  a  snfficient 
decree  of  aneesthesm  can  be  ubtained  by  the  use  of  cocaine  in  the  va^t 
majority  of  ca^s.  AVhen  the  stricture  is  of  small  caliber,  requiring  a 
(iwp  incision  from  one  to  two  or  more  inches  in  length,  ether  narcosis 
IH  advisable. 

Operaiion. — Having  injected  ubniit  jsau  of  4-per-oent  cocaine  into  the 
umlhra,  tlh^  strictnrtf  should  be  accuruUdy  Idcated,  and  its  diameter  and 
exreni  determined  by  thu  bullwus  wir<^  Iniugies,  as  Just  descrilwd.  If  it 
is  of  smaLl  caliber,  thus  necessitating  a  deep  incision,  a  greater  degree 
of  insensibility  may  t«  required  than  can  be  ol>tained  by  cocaine  applied 
to  the  mucous  membrane  of  the  urethra.  This  is  readily  dbtalned  by 
carrying  a  delicate  hypiMlermic  needle  info  the  tissues  in  (he  line  of  in- 
cision, and  injecting  frf)m  twenty  to  thirty  minims  of  a  4per-ront  solution. 
The  distance  fi-om  the  meatus  to  the  posterior  boundary  of  the  strict- 
ure is  then  uu^aaured  on  the  urethrotome,  bej^nning  at  the  point  whei-e 
the  knife  is  ])rojccted,  and  extending  toward,  the  handle.  One  fourth 
of  an  inch  shotUd  be  added  to  this  distance  in  order  to  make  it  certain 
that  the  knife  is  carried  well  behind  the  posterior  limit  of  the  contrac- 
tion. Tills  point  on  the  instrument  is  indicated  by  a  small  ring  clipped 
from  the  end  of  a  rubber  tube  and  slipped  over  the  shaft.  It  is  now 
ready  for  introduction. 

In  the  selection  of  a  urethrotome,  the  instrument  of  Otis  will  be  found 
^K      to  fill  all  the  indicationi)  more  satisfactorily  than  any  other  (Fig.  624).    It 
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Pra.  SSL— Otu'B  diktiD^  UKUiroton)«,  witli  the  HNkoi**  eag-whed  MtAchineaL 


consists  of  a  shaft,  handle,  and  blades.  The  shaft  Is  comjK^sed  of  two 
bars,  which  can  be  seiMintied  or  closed  by  turning  a  screw  at  the  handle, 
where  there  is  arranged  a  dial  which  registers  the  exact  degree  of  dila- 
tation effected  by  the  separation  of  the  bars.  In  the  upper  bar  of  the 
shaft  is  a  slot  or  groove,  along  which  the  knife  is  carried.  When  it 
arrives  near  the  point  of  the  slmft,  the  blade  sinks  into  a  depression 
and  disappears. 

I  have  added  to  this  instrument  a  cog-wheel  apparatus,  attached  near 
the  handle,  by  the  use  of  which  the  knife  is  carried  steadily  forward  or 
backwaril,  and  is  ma<lc  to  cut  with  matheniarical  precision. 

The  operator  should  stand  to  the  right  side  of  the  patient,  who  is 
resting  on  the  back,  with  the  legs  fully  extended.  The  knife  should  l)e 
carried  forwai-d  until  it  disappears  ncjir  the  tip  of  the  urethrotome,  the 
bars  of  which  are  now  olitsed  and  oiled  as  far  as  it  is  to  be  introduced. 
The  glan."  penis  is  gnis]K»l  lictwcen  the  thumb  and  finger  of  the  left 
hand,  the  urgun  held  in  the  same  posiiiou  as  when  the  stricture  was 
IrKiated,  and  the  instrument  carried  in  until  the  rubber  ring  touches  the 
meatus.     The  left  hand,  releasing  the  penis,  is  made  to  grasp  the  handle 
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of  the  nrelhi-otome  and,  ateady  it,  whUe  with  the  right  the  dilatincf-screw 
Is  tiimtHl  imtiJ  t\w  arrow  on  the  diiU  indicates  u  sppnrnlion  of  llie  ban 
eqnnl  to  the  rliametor  of  tho  hnib  which  located  (he  stricture.  Hy  turn- 
ing the  cog-wlieel  the  knifa  is  now  miuie  to  travel  throngli  the  more 
superficial  portious  of  the  stricture  from  behind  fonvard  and  alou;^  the 
median  line  *>{  tht?  ro<jf  of  the  urethra.  The  incision  should  eoniruence 
a  quarter  of  au  iucli  behind  tlie  s^trictui-e,  always  in  Ihe  ro«tf  of  the  ure- 
thra except  for  meatomy,  and  should  terminate  the  same  distance  in 
front  of  (lie  anterior  iKiundary.  AVithout  changing  the  position  of  the 
urethrotome,  the  knife  is  rapidly  nin  lMU?k  to  its  original  position,  the 
dilntati<m  increased  one  size  more,  and  the  knife  again  carried  more 
deeply  through  the  track  of  the  first  incision.  This  niana'uvre  is  re- 
peated until  the  stricture  is  divided  up  to  Nos.  21  to  2S  (U.  8.).  A  wide 
dilatation  with  the  urethiYvtome  shouhl  be  made  just  l>efore  it  in  re- 
moved. TliH  inHlrument  is  now  withdrawn  after  the  knife  is  eoncenled 
and  the  blailes  half-closed.  If  the  liara  are  brought  closely  together, 
the  mucous  membrane  may  be  caught  between  them,  tn  order  to  dem- 
onstrate a  i>erfect  division  of  all  the  bands,  the  larfjer  bulbs  should  be 
introduced,  and,  if  these  catch  at  any  pointy  a  further  inrision  is  re- 
quired. Or  a  full-sized  sound  (Nos.  21  to  23>  may  be  carried  through 
tlie  stricture,  and  any  undivided  libera  torn  or  stretched. 

lliemurrhage  after  internal  urethrotomy  is  usually  sliglit.  When  the 
incision  hiu*  been  made  in  Ihe  ppndulcnis  jmrt  of  (he  urflhni,  it  may  Ive 
readily  arre.sted  by  turning  the  jwnis  up  on  the  belly,  laying  a  handful 
of  cotton  or  gjuize  over  the  organ,  and  strapping  it  down  with  a  band- 
age carried  around  the  pelris.  Behind  this  portion,  a  compress  along 
the  i>erinffium,  or  a  large  gum  bougie  in  the  canal,  will  control  the  bleed- 
ing. The  patient  should  be  pul  to  bed  at  once,  and  required  to  remain 
quiet  fur  several  days. 

Not  infrequently  within  twenty-four  houra  after  urethrotomy,  or  the 
introduction  of  a  sound  or  orher  instriim<'nt  into  the  unjtlira,  the  jHitient 
is  seized  with  rigors  or  a  pronounced  chill,  followed  by  a  variable  rise  in 
temperature,  or  the  fever  may  occur  without  any  premonitory  chill. 
When  the  thermometer  registers  ItM)"  F.,  It  Is  a  wise  precaution  to  ad- 
minister antipyrin  in  doses  of  from  grs.  x-xx,  and  ivpeat  this  every 
hour  until  the  decline  in  tpmpi*ratiire  is  below  100*.  If  the  pulse  is  cor- 
respoudiugly  Increased,  tincture  of  aconite-root  slionld  l>e  given  at  the 
same  time. 

The  repeated  introdnction  of  steel  sounds  or  gum  bougies  I.s  essen- 
tial to  the  successful  after-treatment  of  intemnl  urethrotomy.  If  there 
is  no  marked  febrile  movement,  the  dilatation  should  be  commenced  on 
the  second  or  third  day  after  the  operation.  If  fever  exists,  the  use  ut 
the  sounds  should  l>e  ]>osti)oned.  Cocaine  should  be  employed,  for,  as 
a  rule,  the  introduction  of  the  sound  is  more  jiainful  than  the  iiirisinn. 
The  urethra  shonld  be  stretched  to  the  full  size  of  the  sound  introduced 
after  the  cutting.  It  is  well  to  begin  with  No,  17,  and  follow  this  with 
Nos.  19,  2t>,  and  21,  or  higher,  if  the  urethra  is  untisually  capaeions. 
This  should  be  rei)eated  every  second  or  third  day  for  a  period  of  aboat 
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three  weeks,  every  fourth  or  fifth  dny  for  the  same  i^iiod  of  rime,  then 
once  a  week  fur  lUitfe  weeks,  and  twk"©  a  month  for  three  or  four  months. 
It  is  esseDtJrd  to  kee^i  the  walls  uf  the  iuciKion  apart  until  they  are  lined 
with  new-formed  epithelin. 

If  cystitis,  epididyiiiiii»,  or  orchitis  ensue  after  urethwtdtny,  all 
operative  measureH  Hhould  he  dismntinueil  until  thojie  Kymptums  disap- 
pB!ir. 

The  pTOffnosis  after  urethrotomy  should  be  gnnrde^l.  ^fany  cases 
do  not  recur,  but  a  stricture  of  long  stnnding,  with  extensive  induration, 
no  matter  how  thorouglily  divided  and  ciirefnlly  tn-ateii,  tonds  to  recur. 
It  thus  becomes  necessary  to  employ  dilaUttiuu,  t-ithi-r  with  a  souud  la 
the  hands  of  the  surgeon,  or  a  »uFt  bougie  if  this  duty  is  intnisted  to 
the  patient,  at  inteiTals  of  every  two  or  three  months  »n<i  in  wimo  in- 
stances oftener,  during  the  life  of  the  Individual.  That  the  milder  forms 
of  annular  stricture  may  be  p<?rniauenily  cured  by  judicious  treatment 
is  satisfactorily  established. 

In  a  certain  proportion  of  cases  the  stricture  will  be  found  so  close  or 
tight  that  the  ui-ethrotome  can  not  be  passed  through  it,  and  Ijefore  the 
division  can  be  effected  it  is  necessary  to  dilate  the  constrictioa  until 
thin  instrument  can  be  introduced.  In  accomplishing  this  purt)ose  two 
excellent  methods  are  at  the  disjHisal  of  the  siii-geim,  by  either  of  which, 
if  patiently  and  skillfully  utilized,  the  nei^wsity  of  external  urethrotomy 
may  be  obviated  in  all  but  a  very  limited  class  of  cases.  The  methods 
are,  in  order  of  excellence,  0)  immediate  dilatation  with  Banks's  dilnting 
filiform  bougies,  and  (2)  eontinuons  dilatation  by  inserting  and  leaving 
in  the  urethra  one  or  more  whalebone  fdiforms.  or  a  larger  gum  buugie. 
Of  the  procedures  of  Dr.  K.  A.  Hank.s  ami  t<ir  Henry  Thompson,  the 
former  is  by  far  the  must  satisfactory.  Its  adoption  has  left  only  a  small 
proiK>rtion  of  strictures  for  continuous  dilatation. 

The  dilating  filiform  bougie  (Fig.  6*2.'))  Ls  thus  employed  :  Tlie  urethra 
is  elongatod  by  pulling  upon  the  g^ans,  and  a  small  syringeful  of  sweet- 


Pia.  OU.— Bonka**  dilMlnff  fllifonn  bcmiiira. 

oil  is  thrown  into  the  canal.  The  filiform  is  introduced,  nnd,  when  any 
resistance  is  encountered,  it  is  slightly  withdrawn  and  again  pushed  in. 
liy  this  mana'iiiTe  the  small  tip  of  the  instrument  may  be  insinuated 
through  even  a  long  and  tortuous  tight  stricture.  Once  engaged  in  the 
opening,  it;  should  be  carefully  pushed  down  until  it  is  felt  In  the  gi-asp 
of  the  constriction,  and  then  fon*ed  steadily  through  until  the  full  dilat- 
ing capacity  of  the  largest  part  of  the  bougie  has  traveled  through  the 
stricture.  A  larger  size  should  lie  at  once  introduced,  or  the  urethro- 
tome may  be  carried  tlirougU  the  opening. 
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This  bougie  may  be  employed  with  perfect  safety.  When  fuUy  in- 
troduced, the  filiform  portion  passes  into  the  bladder,  and,  If  this  oi^n 
is  empty,  it  curls  iiixin  itself  from  the  resistauc*  of  the  vesical  wall.  It 
ia  espei.-i;Ll]y  adapted,  to  close  stricttu'es  of  the  deep  perineal  and  niem- 
t)rHnouH  urethra. 

If,  after  cnreful  trial,  it  is  impossible  to  get  the  filiform  into  the 
opening)  the  patient  should  be  put  to  bed  and  given  the  benefit  of  a 
full  dose  of  quinia  and  morphia.  If  the  urine  can  not  Im>  passed,  supra- 
pnbic  nspimtion  is  indicated.  iViter  from  twelve  to  twenty-fniip  hours 
it  will  asually  be  discovered  that  the  filiform  will  slip  readily  into  the 
bladder.  As  soon  as  the  dilatation  is  sufficient  to  admit  the  urethrotome, 
the  operation  of  internal  urethixjtomy  should  be  jjerformed. 


t.^'lv  ht^lt  ft  v« 


Fna.  6«.— Oum  6KfoTtD  houglca. 

In  eonifnuous  dilatation^  the  filiform  bougie  (Figs.  626.  B97),  or  a 
small  gum  bougie,  is  insinuated  through  the  stricture  and  tied  in  ponftion 
in  the  urethra  by  tixiug  a  narrow  strip  of  adhesive  plaster  around  the 
prepuce  behind  the  con>na  glandis, 
ami  attaching  from  this  to  the  end 
of    the    bongift    three   or  four  sUk 
threads  (Fig.  628). 


^ 
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The  walls  of  the  strictui-e  break  clown  under  the  constant  pressure  of 
the  whalcbfine  or  elastic  instrument,  and  it  will  be  found  tlmt  a  bougie, 
with  dtffif^ulty  iritOHluced  and  tightly  hehl  by  the  strictui-e  wion  after  it 
is  carried  through,  will,  within  twenty-four  hours,  become  loose  and 
easily  movable,  and  a  larger  instrument  will  readily  pass  into  the  same 
opening.  As  soon  as  the  dilatation  has  proceeded  to  the  required  ex- 
tent, the  uretiinjtome  should  l>e  fniphiyed  and  a  division  effected. 

Strictftres  of  tke  Mf^mhranonJi  Urethra. — Strictures  of  the  deep  ure- 
thra are  amenable  to  treatment  by  modified  internal  UTethrotomy  and  by 
exterritd  nrethrotamy  or  perineal  section. 

The  former  method  consists  in  the  rapid  dilatation  of  the  stricture 
with  the  dilating  liliforra  bougie  until  the  Oris  urethrotome  can  tw  intro- 
duced. The  straight  instrument  shown  in  Fig.  024  can  be  readily  em- 
ployed in  this  portion  of  the  urethra.  It  is  earned  into  the  strictaro 
until  the  knife  is  at  its  jtOMterior  limit,  when,  without  sejiarating  the 
bars  of  the  urethi^Jtome — that  is,  without  dilatation — the  blade  is  care- 
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fully  drawn  aloug  the  rouf  of  the  urethra,  making  a  sliallciw  incision  in 
the  Willi  nf  the  stricliire.  It  should  n<jw  be  e4inrenh?d,  Jind  the  diluting 
power  of  the  nrethrolome  employed.  These  shallow  incisions  may  he 
made  on  the  hitenil  aspects  of  the  canal  as  well  as  along  its  roof.  By 
this  oi>eration  the  stiicture  is  nicked  and  then  dilated.  If  the  inclitiou 
were  made  when  the  bars  of  the  uretlirotouie  had  put  the  strictunt  on 
tht)  stretch,  the  large  ve-sstds  of  this  part  of  the  nrothra  would  be  en- 
dangei'eil.  The  steel  sounds  should  lie  used  ns  advised  after  iuceioal 
uretlirotoiny  in  the  anterior  portion  of  the  canal. 

External  UTtihrolomy,  or  perineal  aerlion,  is  nn  operation  for  the 
relief  of  close  organic  stricture  of  the  bulbous  or  membranous  portions 
of  the  urethra  which  can  not  be  reached  through  the  urethra.  With  the 
exception  of  those  cases  where  urinary  fistula  or  chronic  abscess  exists 
a.s  a  rasult  of  stricture,  the  conditions  which  justify  tltis  oi]erarion  are 
rare. 

It  is  performed  with  or  without  a  guide.  Wlien  a  sound  or  bou^e 
can  he  carried  through  (he  obstruction  into  the  bladder,  the  proceduro 
is  much  simplilied.  Without  this  guide  the  operation  is  surrounded 
with  considerable  difflcalty.  In  external  urethrotomy,  the  j)atient  is 
placed  in  the  lithotomy  position,  being  prepared  as  fi>r  tliis  operation. 
After  the  aiuesthesla  is  complete,  a  careful  and  final  effort  should  bu 
made  to  carry  a  tUiform  or  soft  bougie  through  the  strtrtun>  and  into 
the  bladder.  If  this  ran  not  be  done,  a  gn«)d-.sized  sound  should  Ixt  car- 
ried down  to  the  obstruction,  and  this  will  serve  to  guide  the  operator 
to  the  commencement  of  the  stricture. 

An  incision  is  then  made  exactly  in  the  median  line,  the  anteri<ir  limit 
being  slightly  in  frout  of  the  ascertained  co  mm  en  cement  of  thn  .stricture^ 
the  posterior  extending  toward  the  anus  u  snfhcient  distance.  In  making 
this  incision  the  scrotum  should  be  held  up  by  an  assistant,  who  is  di- 
rected not  to  displa<;e  the  median  raphe  (o  either  aide.  The  legs  must 
alao  be  held  in  the  same  relative  position. 

The  b!ee<ling  is  usimlly  considerable,  ns  the  vascular  tissue  of  the 
bulb  is  divided.  ^Ul  vessels  should  be  secured ;  but  the  oozing,  which 
is  general,  need  not  retard  the  oi)eiution.  As  soon  as  the  sound  or  iill- 
foiiu,  at  the  anterior  margin  of  the  constriction,  is  RiM>n,  the  divisioa 
should  continue  along  the  guide  until  the  healthy  urethra  is  i^ached  be- 
yond the  stricture.  If  no  guide  hiw  l>een  introduced,  the  dissection 
should  be  carried  hack  in  the  known  direction  of  the  base  of  the  blad- 
der, giiidi^l  by  the  locnrioa  of  the  prostate  with  the  finger  introduced 
into  the  rectum.  The  fii-st  indication  that  the  canal  is  reached  l>ehind 
the  stricture  will  be  a  gush  of  urine.  On  account  of  the  ol>8tructton, 
the  urethra  between  it  and  the  blailder  is  widely  dilated,  and  f<ir  this 
reason  is  more  n'n<lily  found.  It  is  ©.ssontinl  to  the  success  of  this  oper- 
ation that  all  cicatricial  tissue  tie  dissected  out.  A  large-sized  steel 
^Bound  should  now  be  ititrotluced  through  the  meatus  and  into  ihe  blad- 
der. If  any  ditliculty  t-s  met  with  in  intitxlucing  this  iu.strunient,  a 
flexible  bougie  may  be  substituted.  It  is  not  advisable  to  leave  the 
instrument  in  the  urethra.     In  order  to  prevent  bleeding,  the  wound 
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shotild  be  packed  temporarily  with  siiblimats  ganze,  held  in  position  by 
a  T-baudage.  A  fatal  hsemoiThage  orcurred  in  one  of  the  aathor'a  caaea, 
the  pju;king  having  become  loose  while  the  patient  slept. 

The  uriuc!  usually  eKuai>ef(  through  the  wound  for  the  first  few  dnys. 
and  afterward  x»artly  through  the  wound  and  urethra,  Tn  rare  instancres 
it  «s«ipes  uninterruptedly  through  the  urethra.  The  after- tn?atniHnt 
consists  in  the  IntnKlut^tiim  of  the  sounds  or  bougies  (us  above  dirtTted) 
through  the  nrethm  ns  far  as  th«  neck  ot  the  bladder.  This  opera- 
tion should  be  rejwated  every  three  or  four  days  tintil  the  urine  ceases 
to  escape  through  the  wound,  and  once  a  week  then-after  for  several 
mouths. 

/liiernijtted  Dilatation. — In  the  treatment  of  strirture  of  thr  urethra 
by  (his  method,  there  are  re<iuired  sUel  sounds  antXJl^xibh-  bougies. 
Steel  sounds  are  of  two  pnttems,  the  straight  and  curved.  The  fonuer 
aw  preferable  for  dihiting  srrictures  anterior  to  the  memlininous  pf»rti<)n, 
while  beyond  this  jioint  the  curved  Instruments  are  necessary.  The  most 
satisfactory  instrnments  are  tliose  constructed  upon  the  United  Strifes 
scjile,*  which  commences  with  the  smallest  steel  instrament,  ^^  of  an 
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inch  in  diameter,  and  increases  -^  of  au  incli  in  dinmrU-r  for  each  suc- 
cessive sound  tn  Nn.  35  inclusive,  equal  t*t  f  J  of  an  inch.  Nos.  1  to  8, 
inclusive,  are  filiform  and  elastic  bougies. 

A  siraiffht  sound  should  be  six  inches  In  length  clear  of  the  handle, 
slightly  conical  from  the  tip.  back  for  a  distance  of  one  and  a  half  inch. 
This  conicity  should  increase  one  size  for  every  half-inch  for  this  distance. 
Thus,  a  sound  which  mea.sureH  No.  17  at  the  tip  increases  to  No.  18  one 
half  inch  Imnk,  to  No.  10  at  one  inch,  and  is  No.  20  at  one  and  a  liall 
inch  from  the  point,  and  continues  this  size  for  the  entire  shaft. 

A  citrfed  ifound  should  ho  nine  inches  long  clear  of  the  handle  The 
cnr\'e  shouhi  involve  only  the  last  two  inches.  The  conicity  extends 
also  one  and  a  half  inch  from  the  tip,  increasing  one  size  for  every  half- 
inch  until  the  full  size  is  reached  at  one  and  a  half  inch  from  the  point. 

•  The  imil  of  Itiw  Frericb  »calv  U  (.me  tliird  yf  a  ci'iUiinBtre  (about  ^  of  an  inch),  anil  eaeli 
f\T»  op  to  No.  80,  iDcIuBlvc.  incr('nai.-ii  oiiti  third  ot  a  millimetre  in  d)am«tcr.  Divide  nn^  ^vcti 
numher  of  tliis  scale  hy  tlire*,  •iihtriict  th*  qimlicnt,  and  the  reraain'ler  apppoximatea  the  cor- 
KHpntiiliug  81X0  nu  t1t«  nt)uv«  »calc.  Tliua,  Nu.  30,  French,  divided  by  8=  10;  30  —  10^20; 
or,  No.  30,  Frouch  =  No.  SO,  U.  S. 
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ployed.  Thf?  black  French  bimgte  is  preferable.  The  filiform  insti'u- 
nient  has  already  Iwcn  doscrilxjd. 

In  dilating  a  striclui-e  with  the  conical  steel  sound,  the  method  of  in- 
trtHluciion  in  identical  witli  that  ^ivfn  iu  usiu^  t)u;  mct-il  caUmter.  In 
the  interrnpted  dilata- 
tion a  mild  d^rree  of 
force  is  exercised,  and 
the  seance  is  repeated 
on  every  second,  third, 
or  fourth  day.  Tho 
length  of  the  interval 
between  thii  introduc- 
tions mnst  be  deter- 
mined by  the  symp- 
toms in  each  case,  the 
object  beiug  to  accom- 
plish moderate  diviil- 
sionateoch  sitting  ^th- 

out  producing  marked  inflammation.  The  sound  should  never  be  carried 
beyond  the  point  where  its  full  dilating  jwwer  is  a]>plied  to  the  strict- 
ure. In  this  way  irritation  of  the  pro«tatio  urethra  and  neck  of  the 
bladder  may  l>e  avoided  in  all  save  the  deepest  variety  of  strictures. 

The  dilatatiua  of  strictures  by  the  use  of  couical  steel  sounds  should 
be  liniite<l  to  those  cases  in  which  the  stricture  is  of  siifiirient  caliber 
to  admit  at  leiiHt  No.  15,  U.  8.,  and  is  narrow  or  linear  in  character, 
so  that  it  may  be  made  to  give  way  without  the  employment  of  t<»o 
great  force.  The  smaller  sounds  are  capable  of  penetrating  the  walls  of 
the  urethra  nnless  they  are  used  with  great  skill  and  carefulness,  while 
the  larger  instruments  will  not,  within  the  limit  of  safety,  succeed  in 
the  dilatation  or  rui)ture  of  a  liroad  or  tortnons  stricture.  Incision  with 
the  urethrotome  is  a  safer  and  less  painful  operation,  and  the  sounds 
serve  an  adinmible  purpose  In  the  after-treatment. 

In  using  the  soft  bf>ugies  in  tlie  anterior  portion  of  the  urethra,  they 
may  be  iiassed  in  stTJii^ht;  but,  when  the  deeper  portion  is  invaded, 
they  should  be  curved  as  much  as  possible,  to  correspond  to  the  sub- 
pubic curve  of  this  canal. 

Foreitjn.  Bodies  in  the  Urethra. — Calculi  occasionally  lodge  in  the 
urethra,  and  substances  introdnccd  through  the  meatus — as  fragments 
of  a  catheter,  etc.*— may  require  removal  by  the  surgeon.  The  diagunxis 
will  be  evident  from  the  symptoms  of  obstruction  to  the  escape  of  urine, 
by  rec<)gniri(>n  of  the  body  by  digital  pressure  along  the  canal,  and  by 
exploration  through  the  meatus.  Stone  may  be  made  out  by  the  grating 
sound  which  is  emitted,  or  by  the  sense  of  friction  upon  a  rongh  and 
haj"d  surface  which  is  conveyed  to  the  fingers  along  the  sound.  A  me- 
tallic sut>stjince  may  also  be  i-ecoguized  by  the  ])eculiar  click  which  ii 
elicited  when  it  is  brought  in  contact  with  the  exploring  instrument. 

Kemoval  may  bo  efTccted  through  the  meatus,  or  by  incision  diri*ctly" 
through  ihe  floor  of  the  urethra  at  the  point  of  lodgment.    It  is  always 
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desimble  to  aroid  incision  through  the  upethral  Tvall  when,  by  the  ase  of 
ftn-ceps  or  any  mechanism,  the  extraction  can  be  effected  by  llie  meatus 
without  doing  tuo  giieat  violence  to  this  canaL    11  the  eabstance  is  nar- 
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Fie.  M4.— Stnight  and  Qurrad  •IKgalor^vw]  unitfanl  fomepft. 

row  and  smooth^  it  may  be  seized  with  the  lorce]>8  (Figs.  030,  037)  and  ex- 
tnictfd.  The  stniigbl  aJligutor-foirt^ijs,  or  thi;  iustrumtiut  of  Hale,  is 
prefemble  for  ttie  anterior  portion  of  the  urethra,  white  for  the  deeper 
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Fib.  U?.— Uolc'i  tiutniinoDt  for  rcuioiiiv  rnrvign  bodiaa  JVma  tim  urctiin.    (Afl«(  Ltiiliut>) 

part  the  curved  instrument,  is  more  suitable.    For  a  round  body,  the 
scoop  or  curette  will  prove  more  satisfactory  (Fig.  638). 

In  U8ing  the  forceps,  the  instrument  closed  should  h*t  curried  down 
until  its  l>eak  stnkes  the  foreign  substance,  wlien  the  jtnvs  should  be 
slowly  separatetl  uud  i>ushed  further  in,  so  tlmt  they  may  pass  between 
the  lining  mendu-ane  of  the  urethra  and  the  body.  They  should  then 
be  firmly  closed  and  cautiously  moved  a  Kli^'^ht  distance  to  and  fro  in 

order  to  determine  whether  the  mu- 
ooua  membrane  has  been  caught  in 
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the  instrument.  This  danger  will  in  preat  part  be  obviated  if,  just  at 
the  moment  when  the  jaws  are  applied  to  the  foreign  sntistnnce,  the 
urethra  is  put  upon  the  stretch  by  j>uning  upon  and  elongating  the 
penis.  The  canal  should  be  lubricated  by  an  injection  of  sweet-oil.  If 
stricture  exists,  urethrotomy  may  be  necessary  before  the  substance  can 
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be  extmcted.  Tn  n  case  which  came  under  my  care,  two  strictnres  were 
diviiled  with  the  urethrotome.  From  behind  the  tirst  constnction  two 
onlciili  w«re  ii?nuived,  and  severa]  atter  the  second  stricture  was  divided 
(Fi^.  fhV.i\.     In  this  o|>eniti()n  a  Rcuop  proved  nmre  setTiiseuble  than  ihe 

In  a  second  operation  I  found  ir  nwessary  to  perform  exteiTml  iire- 
tlirotomy,  cutting  directly  down  upm  the  calculi  (two  in  number),  ■wliicU 
were  easily  removed  through  the  iaciaion.  The  direct  injertion  of  cocaiud 
into  the  tissues  secured  complete  anawthesia.  The  wound  should  be  left 
to  close  as  in  the  oMinary  operation  of  perincid  urethrotomy. 

Urinary  J'Vstula  eommunicating  with  the  Urelhra, — In  congenital 
or  acquinT-d  urinary  tistnia  commuuicatinj;  with  the  urelhra  the  following 
operative  measures  are  indicated:  When  the  fistula  opens  in  the  peri- 
nieum  or  lower  surface  of  the  penile  urethra,  the  method  of  Szymanow- 
ski  uJTers  the  surest  prospect  of  success.  It  is  essential  that  all  inHani- 
matiou  in  and  abtuit  the  held  <if  operation  be  allayed,  ainuseti  slit  up  aud 
healed,  aud  nil  strictures  divided^  or  stretched  aud  cured.  The  bowels 
should  !m»  well  emptied  for  two  or  three  days  Iwfore  the  operation.  For 
perineal  fistula  the  lithotomy  position  is  preferable  ;  the  jMirts  should  bo 
shaved  and  disinfecii'd.  Proceed  as  follows:  Let  the  dark  spot  at  J^ 
(Fig.  040)  represent  the  opening  of  the  fistula.  A  stmight  incision  A  B 
is  made,  passing  along  one  edge  of  the  fistula,  extending  three  quarters 
of  an  inch  each  way  £ix>m  the  opening.  This  incision  jmsses  through  the 
skin  aud  superficial  fascia.     The  edge  of  this  incision  is  raised,  and. 
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disHe<';ting  away  from  the  fistula,  the  skin  is  lifted  to  form  a  pocket,  the 
bottom  of  which  is  the  dotted  carved  line  AC B  (Fig.  G4i>),  and  the 
lifted  edge  or  entrance  to  this  pocket  the  straight  incisi(m  A  f^  B. 
On  the  opposite  side,  corresininding  accurately  wiih  the  atiached  l>ot- 
tom  of  the  p<icket  A  C  B,  a  curved  incision  A  D  B  (t^g.  640)  is  made, 
the  greatest  depth  of  the  flap  being  from  three  qimrters  to  one  inch 
(Mi'Hurncyt.*  From  this  flap,  with  a  pair  of  small  scissora  curved  on 
the  flat,  remove  the  epidermis,  except  over  an  area  amply  safiicient  to 


*  '*  Now  York  Uftdical  Jonrool,"  Movembar  6,  18S6,  p.  &14  ct  Mf. 
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cover  thft  fistulous  opftning.  (This  area  is  represented  in  wliile  Iwlneen 
i-^aml  X*,  in  Fig.  04()  a.) 

The  flap  A  D  li  (Kig.  040  a)  is  now  (lifweoted  iii».  taking  with  it  a 
penerijus  iiilowance  of  subcutaneous  fat  and  faw^ia,  ilown  to  about  an 
ei^Iilli  of  nn  iin-li  of  the  oii^inal  stnii^^ht  iuciHiou  A  F B^  this  iirtm'li- 
ment  being  loft;  to  ;dvo  it  a  sufficient  blood-aiipply.  As  this  A  D  B  ^ 
turned  over  tnwurd  C^  it  hinges  on  the  attached  edge  A^  F  B.  and,  as  it 
is  slipped  beneath  the  pocket  AC  B  F,\t  will  be  seen  that  the  unde- 
nuded  (white)  portion  suffices  to  form  the  new  floor  of  the  urethra.  It 
b«ing  iusetTtaiced  that  the  flap  fits  accurately,  it  is  lir<»ught  out  again 
and  a  aeries  of  Jive  op  six  loops  of  fine  catgut  snturfw  aro  inserted  by 
carrying  the  needle  through  the  skin  one  eighth  inch  from  the  curred 
dotted  line  A  OB  into  the  bottom  of  the  pocket,  and  lieneath  the  integ- 
ument, directly  opposite  and  through  the  free  edge  of  the  flap  A  I)  B, 
and  back  again,  being  brought  out  finally  one  quarter  inch  from  the 
point  of  entrance  A  C  B  (Fig.  040  b>.  As  these  euturea  are  tied,  the 
flaj)  is  inverted  and  Hecared.  It  now  remains  to  close  the  open  wound 
by  sutures  of  flno  silk,  which  snugly  approximate  the  lines  A  B  and 
A  D  B  (Fig.  640  n).  Tlie  result  is  shown  in  ABB  (Fig.  040  k-).  It 
is  important  to  keep  the  bowels  from  moving  and  the  patient  quiet  with 
niorjihia  for  several  days,  Kvery  three  or  six  hours  the  soft  Nelaton 
catheter  should  l)e  inserted,  the  urine  dran*n  off,  and  the  bladder  washed 
out  with  four  or  five  ounces  of  warm  boracic-acid  solution,  gr.  x-  5  j.  On 
w  ithdrdwing  tlie  catheter  the-  end  should  be  closed  in  order  tu  pivvent 
the  escape  of  even  a  few  drops  of  its  contents  in  the  urethra.  The  silk 
Butures  should  be  removed  alKnit  the  seveulh  day,  and  the  use  of  the 
catheter  discoulinuod  only  when  the  wiuind  is  thonjugldy  united.  In 
rare  instances  the  floor  of  the  prostatic  and  posterior  part  of  the  mem- 
branous jMirtion  of  the  urethra  may  be  destrfjyed,  and  the  fistula  open 
du-ectly  into  the  rectum. 

The  following  case  which  came  under  my  care  will  serve  to  illustrate 
this  form  of  fistula :  * 

The  jxatient,  twenty-seven  years  of  age,  merchant,  came  under  my 
care  in  August,  1887.  He  cume  of  healthy  stock,  and  had  had  no  sickness 
of  a  serious  chamcler  until  ISH.'J,  when  symptoms  of  vesical  ailculuR 
supervened,  for  whirh  a  left  lateral  lith<ttomy  was  done  in  August,  IWKi. 
The  stone  removed  was  reported  to  be  the  size  of  a  hen's  egg. 

A  urethro-])erineal  fistula  remained  after  this  operation,  and  from 
August,  18H(J,  to  August,  1887,  four  attem])t^  were  made  to  close  this 
oi)euing,  without  success.  In  the  last  of  lhi«e  ojjenitions.  a  druinagn- 
tube,  about  one  and  oae  half  inch  in  length,  wa.s  inserted  in  the  |>erineal 
opening,  nnd  left  %vith  the  deep  end  in  the  urethra.  This  lulte,  about 
three  sixteenths  of  an  inch  in  diameter,  was  lost  sight  of,  the  surgeon 
and  patient  suppttslng  it  had  c-scaiM-'d  ext4^mnlly  and  hnd  been  thi-Y>wn 
away  with  the  dressings.  The  last  operation  was  foljowwl  by  consider- 
able pain,  which  was  i>ersistent.     In  the  coui-se  of  three  months  an 


*  B«Ad  tMfore  ttia  Ontario  Vedleal  AMOcUtloI^  u  Toronto,  Juno,  1888. 


mew  Ikmr  t»  dkt  Bs^ikxa  i/f  tsraiK  eke  miwnaa 

IS  dr/wm  tf  J.  ^    P^ 
a6«MX  paaflei  wkk  the  «te»  o€  ti^ 

Ak^  ina  tie  wafl  <if  Ae  RersH  and  iv^ieri 

fbe  saeoas  aaii  aaarmfar  i»7i>xs.    Tb«-  cw^  lax- 

tbtfm  mmjK.  tHamMiuH.  wp^  tte  ld&  to  wsiiiii. 

4<  aa  iMFfc  4<  Ae  <dl0(  of  tfe^  ofifwair : 

enaU  aoc  b«-  «auie«l  sa  £h  o«  arrooiu 

«f  dhe  fociKC  wUek  aih  i  amwi  das  sf^. 

Tke  flap*  were  bow  msed  uward  tEaHi  -odt- 

»  Hade  o  nef^  ra.  die 

.  «Ue  tie  CSV  laU^t-t  WjkM  iaro 

aad  dM'  — tui  <«liei*a  iaj»  db?-  xn^rliTa  FLz.  '■^-' .  Ss^ 
of  sfk-vocH  gmx  witri*  iacwrvd.  ^  *ii>wTi  ii  />  F!^  r4::  .  Tltese 
aatam  wvk  atrmt  ikrw^  axx«<?«xiia  of  ui  inrfa.  aiar:.  iz<i  ^-rr^  ••:•  £»- 
anted  daS  they  did  boc  peaccrace  to  xi^  caTiry  if  ::i:t;  zr^rrbn.     Ob 
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Flo.  (43.  —  Scfinniatic.  Tnu»T«f«0  ■Mtl'4 
tbrooicti  tbo  UNibn  aiul  rvoutn,  tbowlnc 
tli«  tiNtliod  bv  which  the  ta.p»  w«n>  tonud 
front  Ui«  mucniB  ncfobnuie  of  tba  rvcUnn 
to  inaku  the  H<><r  <it'  tbv  unthni.  a,  tJ»' 
tliTu.  t,  Tbp  riichl  flap  iluMctvd  trnm  A'. 
c,  Tb«  kn  ftup  from  c'.  rf,  Tl)«  rlUc-irum 
silt  niiiini  in  |M>itiaa  I  imk  «Jit«rin([  tlic  t*v- 
itj  u<  Uh)  tuvthn. 


aocoant  of  the  thinness  of  the  flap  at  one  point,  I  was  compelled  to 
pass  iint^  Kiitiire  into  the  nrettim. 

A  Ncliit<m  ratheter  wus  cjirried  through  the  meatas  and  urethra  into 
the  bladder,  and  thrnugh  thJK  the  urine  ran  out  ut  intervals.  When- 
ever the  urine  aceumulated  onout;h  to 
rreate  n  desire  lo  expel  it,  abuut  six 
ounces  of  Thierw^h's  nolufion  were 
thrown  in  to  dilute  it ;  and  when  this, 
with  the  normal  contents  of  the  blad- 
der, were  evacuated,  the  same  quan- 
tity viUH  thrown  in  a^iin  and  imme- 
diately ex|ielled.  In  this  way  the 
wound  vras  kept  practically  free  from 
Srrfiution  by  the  urine.  Dlvulslon  of 
the  sphincter  nni  ivmove<l  all  danger 
OT  annoyance  from  spasm  of  this  or- 
gan. The  Ixiwelf*  were  kppt  quiet  for 
nine  days,  aud  liquid  diet  was  eu- 
fonied.  The  patient  had  been  placed 
on  liquid  diet  for  ten  days  prior  to  tho 
o])erution. 

The  sutures  were  left  hi  xlfu.  Tho 
wound  healed  promptly,  and  the  laitient  left  for  his  home  in  three 
weeks  after  (he  oiwration.  In  April,  1888,  seven  months  later,  he  re- 
turned, cumplaininiL;  <if  slight  irritation  in  the  rectum,  and  said  he 
thought,  at  mre  intervals,  a  few  drops  of  water  escaped  into  the  bowel. 
On  exaniiaatiou,  three  of  the  NUtureH  were  still  in  position,  but  nu  open- 
ing could,  by  most  careful  search,  be  dLsoovprcd.  The  sutures  were  re- 
moved, and  in  a  few  days  the  patient  was  discharged. 

Cotigcm'lul  Maiformaiions  of  the  Vretkra.—In  exstrophy  of  the  blad- 
der the  urethra,  is  absent,  and,  in  certain  rare  anomalies,  it  may  open  into 
the  groin,  upon  the  side  of  the  glans  penis,  in  the  median  line  of  the 
dorsum  ]i(>nis  (epispadi:^),  in  the  median  line  below  at  any  point  on  the 
corjius  Bpnngiosuui  (hypospadias). 

Uypus|Hidius  is  the  most  common  of  the  congenital  defoniiiiies  of  the 
lUetlmi.  When  the  oppning  is  within  one  inch  of  the  normal  i>osiiion 
of  the  meatus,  opemtive  interfcronce  for  t\\*i  purpose  of  fsinblishing  a 
new  urethral  canal  is  not  iudicated.  It  will,  however,  in  many  instances 
1h>  f<fiind  neci'ssury  to  enlarge  (he  abnormal  oi>ening  in  order  to  ]>ermit 
the  free  i?sca(>o  of  urine.  When  the  false  meatus  is  so  far  back  that  in 
Bexunl  inlenuiurse  tho  semen  t^n  not  be  ejaculnled  into  the  vagina,  a 
plastic  operation  may  be  undertaken.  The  chances  of  failure  are  always 
so  great  that  it  is  scarcely  ever  justifiable  to  undertake  this  operalitin  in 
the  effort  to  establish  an  artilicial  channel  for  the  urine,  for,  even  when 
the  opening  is  as  far  back  as  the  perinseum,  soiling  may  be  prevented 
by  urinating  in  the  .<H|uatting  posture.  When,  on  account  of  absence  of 
th^  corpus  spongioMum  (the  corpora  caveruoaa  l>eing  well  developed), 
painful  bounng  occura  during  erections,  oiieration  may  be  aflvised. 
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The  operation  for  the  relief  of  hypospadias  consists  in  introtlucinjc: 
a  long,  delicate  knife  at  the  apex  of  the  gltins  and  carryinic  it  directly 
back  along  the  nonnal  iMJsition  «f  the  ci>rpiis  spongiosum  until  it  emergijs 
in  the  ant*;rior  limit  of  th«  iircthni  at  the  abnormal  opeuinj;.  This  arti- 
ficial channel  should  l>e  large  enough  to  admit  a  straight  catheter,  which 
ia  now  introduced  through  it  and  well  into  the  urethra  beyond  the  hy- 
poHpiidias. 

In  closing  the  abnormal  meatns  the  operation  of  Szymanowski  just 
given  should  Iw  made.  Interrupted  dilatation  with  the  straight,  steel 
sounds  should  be  made  every  three  or  four  days  for  several  months 
after  the  catheter  is  i-emfivej. 

iVifopM*WJ«.^Papillomata  and  fibn>mata  are  occa.sinnal!y  met  with 
growing  from  the  mucous  membrane  of  the  urethra.  They  pivdnce 
symiifums  of  obstruction  varying  with  their  shajie,  size,  and  point  of 
attachment.  When  situated  near  the  meatus,  they  may  be  obserretl  by 
means  of  the  urethral  speculum  (Fig.  644),    When  deeply  located,  the 


Fia.  Mi.— Urothml  upccalam  at  R.  UuiMi-4>liQs. 

obstruction  may  be  recognized  by  the  bulbous  bougie.  The  only  treat- 
ment is  removal,  which  may  lie  done  by  the  wire  snare  or  by  torsion 
with  forceps.  In  extreme  cases^  a  longitudinal  incision  may  Im;  required 
in  the  median  line  of  the  tioor  of  the  penis  in  order  to  effect  removal. 

Cancer  may  originate  in  this  cjuial,  or  mgre  frei|uently  extend  here 
from  malignant  dist>ase  at  the  prepuce  and  glans.  TubercuhksLs  also 
occasionally  attacks  the  urethra. 

Tfte  Penis.— TIm  congenital  malformations  of  the  urethra  just  given 
may  be  included  with  defomiities  of  the  penis.  The  corpus  spongiosum 
is  at  times  arrested  in  development,  while  the  cxirpora  cavernosa  are  fully 
formed,  causing  the  organ  to  bow  when  an  erection  occurs.  One  cavern- 
ous body  is,  in  rai-e  instances,  not  fuUy  formed,  and,  when  an  erection 
takes  place,  the  curve  la  lateral,  with  the  concavity  toward  the  affected 
aide.  The  penis  is  occasionally  double,  with  separate  urethne.  In  her- 
maphrodites it  is  rudimentary. 

Jttflammation  of  this  organ  is  rare,  except  as  a  result  of  traumatism. 
It  occasionally  becomes  involved  by  the  extension  of  a  phlegmonona  or 
erysijMilntouM  process  frtim  tlie  scrotum  or  alnlomen,  or  from  urethritis 
and  posthitis.  The  organ  becomes  greatly  swollen,  and  a  painful  cim- 
dition  of  chordee  is  almost  constant.  Retention  of  urine  may  occur,  as 
well  as  suppuration  or  gangrene. 

In  the  treatment  (tf  mild  intlammation  of  this  organ,  local  applica- 
tions will  usually  prove  sufficient.  The  tendency  to  erection  should  be 
controlled  by  the  use  of  opium  or  chloral  and  potassium  bromide  in  full 


THK  PENIS. 


707 


duties.     ^V^len  gangrene  is  threatened,  free  ineisionfi  in  the  long  axis  ol 
the  iirgan  shoiihl  be  pmeticed. 

WoiinfU  of  tlie  penis,  involving  more  than  thp  integument,  always 
bleed  profusely.  Hfpmorrhiige  may  lie  controlled  by  direct  conipi-es^ion 
with  a  toller,  or  by  throwing  a  few  turns  of  an  elastic  ligatnre  around  this 
organ  near  the  pubic  junctloo.  When  the  urethra  is  divided  in  whole  or 
in  part,  it  \&  best  to  stitch  (he  Hepui-ate<i  walla  together  by  clo.se  sutures 
of  delicate  silk.  Catgut,  though  more  dettirable  in  one  sense,  is  too 
readily  absorbed  to  hold  the  edges  of  the  wound  in  contact  for  a  length 
of  time  sullicient  to  secure  uniuu.  It  is  not  usually  necessarj*  to  in-sert 
a  cathet4?r,  and  it  is  best  to  dispense  with  this  on  account  of  the  irrita- 
tion it  causes.  Any  tendency  to  stricture  may  be  treated  later.  When 
the  dense  capsule  of  the  corpns  cavernosum  is  divided,  this  should  be 
included  in  the  futures  which  are  carried  through  the  wound  iu  the  in- 
tegument. A  guarded  prognosis  should  be  made  in  all  deep  injuries  of 
the  penis.  Distortion  during  erection,  and  stricture,  are  frequent  results 
of  such  lesions. 

Fracture  of  the  corpora  caiiemoaa^  an  accident  which  occurs  in  rare 
instances  as  a  result  of  great  violence  to  the  erected  organ,  ia  a  difficult 
injttry  to  treat.  Deformity,  with  more  or  less  loss  of  fnnction,  is  apt  to 
ensue.  The  organ  should  be  laid  up  on  the  abdomen,  and  kept  in  a 
condition  of  »s  jK^rfect  quiet  as  possible.  Cold  applications  are  indi- 
cated, and,  in  case  of 
Btranguintion  from  ef- 
fusion of  blood  or  from 
any  other  cause,  free 
longitudinal  incisions 
may  Ite  necessitate<l. 

Cartrinoma. — Kpi  the- 
lioma  of  the  penis  is  not 
an  uncommon  affection. 
It  commences  a9  a  small  'j  \ 

pimple  or  erosion  on 
the  mu<;ous  surface  of 
the  prejiucc  or  on  the 
glaus,  gnulually  spi-ead- 
ing  until,  if  left  alone, 
the  entire  oigan  is  in- 
volved and  destroyed. 
The  margins  of  the  ulcer 
are  iudui-ated,  elevated, 
sinuous,  and  slightly 
everted.  The  indura- 
tJon.  as  a  rule,  ia  con- 
fined ti.  the  immediate  ^'  •«.-c«=^««  -^  »»>•  ^^J.J 
borders  of  the  sore,  not 

extending  into  the  deeper  tissnes  unless  inflammation  snperrenes.     As 
the  disease  progresses,  the  center  of  the  surface  becomes  stndded  with 


/ 
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bnds  of  newly  fomiHfl  cflls  nnd  wipillnripR.  giving  it  nn  appearnnw  not 
nnlike  a  wmlillower  (tMg,  646).  I'loemtion  ticeurs  at  various  jwrtii^ns  of 
the  mass,  and  a  dirty  quality  of  pus  is  exuded.  The  odor  fi"om  the  de- 
i'>uui{H><4iDg  lisisues  is  iieciiliarly  i>eneri-ating  and  offensive. 

Within  u  period  of  time,  varyinw  from  two  to  six  or  eight  months, 
enlargement  of  th«  inguinal  glands  is  observed.  This  enlargement  may 
be  intianiniatory  or  metastatic.  As  a  rule,  meinstaHJs  is  not  rapid  in 
epithelioma  of  the  penis,  and  induiTition  of  the  glands  does  not,  on  this 
account.,  i)reclude  the  hope  of  cure  after  amputation. 

The  prinripal  cause  of  epithelioma  itt  the  |)eni.s  is  prolonged  irrita- 
tion of  the  glauB  and  prepuce  from  retained  secretions.  All  the  oases 
which  have  come  under  my  observation  have  occurred  in  patients  with 
unuHUully  hmg  and  tight  prepuces.*  It  is  usually  met  with  in  the  mid- 
dle-aged and  i»ld,  although  it  Kometimes  occurs  in  early  adult  Iif«. 

The  diagnosis  of  epithelioma  is  not  very  difficult  after  ulceration 
takes  place.  The  indurated  sinuous  and  everted  borders  of  the  ulcer, 
the  red,  can li flower-like  ap^iearance  of  the  mass,  and  the  steady  progress 
of  the  disease  in  the  destruction  of  all  the  tissues  in  its  lath,  are  symp- 
toms not  met  with  in  any  other  lesion  of  this  organ.  Warty  growths 
(papillomata),  when  not  seen  eai-ly  in  their  development,  may  at  times 
Bimulate  epithelioma,  e8]>ecially  when  these  vegetntions  are  luxuriant, 
are  undergoing  ulceraticm,  are  covereil  with  imrulent  nmtter,  and  are 
the  seat  ot  ivpealed  lia*niorrhnges.  No  mutter  how  wide-spresid  the  pnft- 
illimialous  neoplasm  uiuy  be,  at  the  outskirts  of  the  ma^^  will  be  found 
tufts  or  minute  warts  sufliciently  isolated  to  be  recognized.  In  tlie  very 
earliest  stages  of  development  of  the  ulcer  of  epithelioma,  it  is  scarcely 
jHisAible  to  make  a  jHRsitive  diagnosis  between  it  and  chancroid,  or  even 
a  simple  ulcer  of  the  prepuce  and  glans  penis. 

Tfeatnient  and  Proffnosis.— The  only  justifiable  treatment  of  epithe- 
lioma of  the  |)enis  is  an  immediate  excision  of  the  ncnplnsm  by  nmj>ii- 
tatinn.  Tlie  line  of  amputation  should  always  Iw  wide  of  the  limit  of 
the  disease.  If  the  induration  of  the  ulcer  is  well  detined.  and  is  lim- 
ited closely  to  the  margins  of  the  erosion,  the  amputation  may  l>e  made 
with  one  inch  of  sound  tissue  inten'ening.  If  the  inguinal  glands  are 
enlai'ged.  and  if  the  sui^Mm  ha.<4  reason  to  Iw  satisfied  that  the  enlarge- 
ment is  due  rather  to  inflammatory  engorgement  than  to  metastasis,  the 
o|)emtion  is  still  advisable,  and  the  prognosis  not  altogether  unfavorable. 
When  metastasis  of  the  glands  is  unmistakable,  amputation  may  Ixs 
done  to  rid  the  patient  of  the  foul  and  ulcerating  ma.?s,  although  a. favor- 
able prognosis  can  not  Iw  entertained.  In  the  earlier  development  of  the 
growth,  where  a  sufficient  exl:ent  of  healthy  tissue  intervenes  between 
the  inilunition  and  the  line  of  excision,  amiiutation  ofl'ers  a  stn)iig  ho|>e 
of  permanent  ivlief.  In  the  earlier  p^'riml  of  development  of  the  ulcer, 
if  doubts  exists  as  to  its  character,  it  is  advisable  to  administer  the 


*  In  an  cs[>#rlcDoe  uf  wveral  jmn  In  atU'wlanoe  al  Mount  F^lnal  HoxpItaL  I  bsvc  not  m«t 
witli  u  COM  of  optclietioriia  of  tbe  penu  in  an  Indifiilaal  upuo  wbom  in  earl;  life  ciKonicidoa 
had  IwvD  i>ftrfitrmv<l- 
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iodide  of  ]}(>t!msiuin,  together  with  prDluitHltde  of  mercury,  for  a  num- 
ber of  wwks.  In  this  way  ilift  differentiation  between  the  later  nitini- 
festntitms  of  syphilis  and  fpirlielioma  may  he  nssufed. 

Optrafkm. — Amputation  of  the  penis  may  he.  perfonned  by  two 
methods:  1.  simple  amputation;  %  amputation  with  transplantation  of 
the  urethra  to  the  perinieiim.  In  the  selection  of  the  method,  the  ojieni- 
tor  must  be  guided  Ijy  the  nesirmws  of  the  iliseJise  to  the  pubes  and  scro- 
tnm.  Ordinarily,  when  (he  indnratlon  is  limited  to  the  glans.  a  simple 
amputation  may  be  made  at  a  point  about  one  inch  [xisterior  to  this. 
If  the  line  of  umputatiou  mu.st  Iw  ch()aen  at  or  very  near  the  level  of 
the  pubes,  the  second  method  will  be  pi-eferable,  for  the  reason  that  re- 
traction of  the  stump  will  always  occur,  and  the  urine  escaping  over  the 
scrotum  will  keep  up  a  constant  and  annojing  excori,"ition  and  condition 
of  uncleanliness.  In  the  operation  with  transplautatiun  of  the  uii'lhni, 
the  urine  is  voided  in  the  squatting  posture,  and  escapes  freely  behind 
the  scrotum.* 

Simple  Ampi/taii&n.— Having  shaved  and  thoroughly  cleansed  the 
jrtibes,  Bcrotnm,  and  penis,  fhn)w  an  elastic  ligature  arcmnd  the  organ  at 
the  level  of  the  puhes.  If  fhi>  line  of  amputation  is  very  near  the  liga- 
ture, this  may  be  prevented  from  slipping  by  transfixiug  the  j>enis  with 
a  Urge  needle  just  in  fnmt  of  the  tourniquet.  Seize  the  mass  with  a 
double  hook,  and,  holding  it  steady,  with  a  long,  thin-blade^l  knife  nut 
the  oi-gau  Kmouthly  oiY  at  a  point  at  least  one  incli  Indiind  the  disease. 
A  tenarulum  should  be  in  readiness  to  prevent  the  erectile  tissue  from 
retracting.  The  tube  of  the  urethra  should  now  be  dissected  up  for  half 
an  inch,  and  the  tissues  of  both  cavernous  bodies  again  divided  on  a 
level  with  the  point  to  which  the  dissection  of  the  spongiosum  has  been 
carrie<l.  The  urethra  is  now  split  Uy  [»istdng  the  knife  through  its-roof 
and  floor,  and  »  silk  suture  carried  through  the  end  of  each  lateral  half. 
A  thread  is  also  passed  through  the  dense  cnpside  of  the  corpi^ra  caver- 
nosa to  jirevent  their  retraction  when  the  elastic  ligature  is  removed. 
All  vessels  which  may  be  rec<tgnizi'd  iH'fore  loosening  the  rul)lHjr  imnd 
should  now  be  secured  with  catgut  ligatures,  and  the  rr-maining  bleed- 
ing points  caught  up  as  the  tourniquet  is  gradually  loosened.  The  su- 
tures passed  through  each  half  of  the  tirethra  are  now  carried  through 
the  edge  of  the  incision  in  the  skin  to  which  it  is  sewed.  A  simple 
dressing  completes  the  operation. 

Bumpltre^y's  Operatio7i.~-T\ie  elastic  ligature  is  carried  around  the 
penis  dose  u])  to  the  level  of  the  pubes,  as  in  the  preceding  oi)eration, 
and  the  organ  severed  as  near  the  ligature  as  possible.  The  vessels  in 
the  corpora  cavernosa  hIiouUI  be  tied  at  once.  An  incision  should  now 
be  made  through  the  skin  along  the  under  surface  of  the  corpus  spon- 
giosum, back  to  and  splitting  through  the  base  of  the  scrotum,  so  as  to 
expose  the  tube  of  the  urethra  for  about  two  and  a  half  inches.    This 


*I  have  performed  this,  the  oi>«ratioii  of  Huni[>tir«y,  tlirM  tinin,  sod  in  Dime  of  tlKW 
patlants  hw  my  nnpl^imtit  RTtnptoin  followed.  Two  of  tliv  catwe  iro  Mill  ondor  obwrvalion 
thrM  /ears  idWr  tliu  0|tci-atiuii. 
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tub©  is  carefully  dissected  out  from  its  attachment  beneath  and  be- 
tween the  two  corpora  cavernosa  for  tliis  distance,  and  is  turned  down 
on  to  thp  |«Tina}um  through  the  slit  in  tht?  posterior  wuU  of  the  scititum. 
The  nrutlira  should  next  be  split  along  the  median  line  of  its  txmt  for  a 

distance  of  half  an 
inch  Utrk  fn>m  (be 
end.  and  thp  edges 
stitrhe*!  to  the  mar- 
trins  of  the  wound  in 
I  he  inieiiument  of  the 
IM'rinroum.  Tlie  ojipt- 
iilion  is  rompletf'd  l\v 
(insing  the  posterior 
nlit  through  the  stm- 
turn,  and  stitching  the 
margin  of  the  wound 
in  the  skin  of  the  an- 
terior wall  of  the  sent- 
tura  to  that  of  the 
belly  at  the  root  of 
the  ppnis,  so  as  to 
cover  in  and  include 
the  stump  of  the  am- 
putated c<»rponi  cov- 
ernofUL.  'I'he  appear- 
ance of  the  i.iarti*  aft- 
er this  o|>erati(m  is 
shown  in  Fig.  C-ifl. 

Stircomti  of  tiio  pe* 
nisisexceedingly  rare. 
It  may  N?  rec^ignized 
by  its  rapid  develox)ment,  the  absence  of  glandular  enlargement,  the  gen- 
eral invasion  of  the  cavernous  bodies — in  certain  cases  producing  a  oon- 
tiuiioiis  and  painfnl  erection  of  the  organ— and  by  its  resemblance  to  the 
wt'll  known  appeanince  and  iHshavior  of  j-arcomalous  tumfirs  in  other 
portions  of  the  l)ody.  Tlie  treatment  should  consist  in  immediate  am- 
putation. 

Phimost'^,  or  inability  to  retract  the  propiice  behind  the  cflmna  glan- 
dis,  is  a  frequent  condition  of  childhood,  and  occasionally  met  with  in 
adult  life.  It  is  Iwrth  a  congenital  and  an  aiMpiiivd  affection,  and  may  1* 
pirtinl  or  complete.  The  prepuce  may  be  adherent  to  the  glncs,  or 
phimosis  may  exist,  without  adhesions,  the  opening  in  the  foreskin 
being  st>  narrow  that  retraction  is  impossible.  A  prepuce  ordinarily 
retractile  may  become  irretractible  as  a  result  of  any  inflammatory  pn>- 
cess  of  the  glansand  foreskin.  This  condition  is  not  infrequently  met 
with  in  gonorrhoea  and  with  chancroid- 
Congenital  phimosis  is  an  unfortunate  affecti(m,  preventing  perfect 
cleanliness  by  retuuliou  and  decoui|K)siliou  of  the  retained  seirretious 
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and  urine,  and  indiicinf?  a  condition  of  irritation  which  it  were  bettor  to 
avoid  by  timely  operative  interference.  Inflammatory  or  atxj^uired  phi- 
musiH  alwajH  re<iuirea  careful  attention,  and  very  frequently  a  surpieal 
operation,  tn  prevent  ^ngrene  or  U)  txjkkw!  a  Hub]>ri'put-ial  rlinnrnml. 

The  oi)erative  measures  may  include:  1,  amputation  of  the  prepuce 
(circiimcislfU^ ;  2,  dilatation  of  the  preputial  oritire  with  forced  retrac- 
tion ;  3.  incision  of  the  anterior  portion  of  the  prepuce  nnd  retrartioH. 

The  lirst  of  these  procedures  should  be  preferred  in  all  cases  in  which 
there  is  no  inflammatory  jtriKress  present,  while  the  latter  is  advisable  in. 
phimosis  with  acute  Ijalauo-posthitis. 

Operation. — In  adults,  circumcision  may  be  done  with  perfect  free- 
dom from  pnin  by  the  proper  emploj-ment  of  cocaine.  In  children  nnder 
six  years  of  age,  chloroform  narcosis  is  advisable. 

In  adults,  proceed  as  follows:  Cleanse  the  parts  to  be  ojwraled  upon 
«ith  lto-5(KX»  sublimate  solution,  and  throw  an  elastic  ligature  around 
the  peuia  at  the  level  of  the  jiultiB.  From  "l  xx-xxx  of  u  4-i)ercent 
onoaine  solution  are  now  injiM!t<Ml  by  inserting  the  iHi^lle  ut  the  niurgins 
of  the  preputial  orifice,  and  carrying  it  back  between  the  mucous  mem- 
brane aud  integument  of  the  prepuce  a  little  behind  the  proposed  line 
of  iM'Ction.  In  the  middle  of  the  doraum  three  or  four  minims  are  forced 
out  of  the  syringe,  the  needle  partially  wirhdrawn  and  carried  a  hnll- 
inch  to  right  and  left  of  this  point,  and  a  like  quantity  is  injected,  and 
so  on  until  the  entii-e  line  of  amputation  is  anaesthetized.  As  a  rule,  it 
will  suilice  to  insert  the  needle  once  in  the  median  line  above,  and  once 
at  the  fra*num,  and  frtmi  these  two  lorations  !t  may  be  tlinist  l>eneath 
the  skin  to  cither  side  until  the  prepuce  is  cxmipletely  encirch'd. 

In  selecting  the  line  pf  incision,  the  best  rule  is  tft  allow  the  parts  to 
assume  their  normal  relations,  and  mark  the  foreskin,  by  repeated 
punctures  with  the  scalpel,  parallel  with  and  one  foorth  of  an  inch  an- 
terior to  the  outline  of  the  corona  of  the  glans.  A  dull-poiuted,  grooved 
director  should  now  he  passed  betwetm  the  upper  surface  of  the  glans 
and  the  pitepuce,  in  the  median  line,  until  the  point  is  at  the  line  uf 
amputation.  A  sharp-pointed  bistoury  is  next  slipped  along  the  groove 
in  the  director,  thrust  through,  and  the  foreskin  sidit  by  cutting  from 


Pw.  U7. 


ris.  MB. 


behind  forward  (Fig.  64T).  Or  this  incision  may  be  made  from  l>e- 
fore  backward  with  a  |»air  of  siniighl  sciasors.  Tlie  enlges  of  the  Ila|»s 
are  now  seized  with  a  i>air  of  niouse-tooth  flxation- forceps,  and  trimmed 
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off  with  scissors,  being  careful  to  foUow  the  Une  already  indicated 

Wben  thestt  incinions  are  completed,  It  will  be  observed  that  (he  edge 
of  the  divided  mucouR  memlmme  n.'mains  at  the  level  of  theinrision — 
namuly,  n  quarter  of  an  inch  in  front  of  the  outline  of  the  corona  glan- 
difl— while  the  akin  relracls  beyond  the  corona.    The  mucous  membnine 

should  now  bt-  tume<l  back,  and  its  ed^e 
stitched  to  tluit  of  the  incision  in  tht'  skin. 
Fine  catgut  should  be  used,  and  an  interrupt- 
ed or  continuous  suture  employetl.  The  for- 
mer is  somewhat  more  accurate,  although  it 
requires  much  more  time  in  its  inserlion  thnn 
the  latter.  It  is  imporhint,  in  the  effort  to 
secure  immediate  union,  that  at  all  points  the 
approximation  is  carefully  made  hetwei(>n  the 
mar^ns  of  the  integument  and  mucous  mem* 
bmne.  After  the  sutures  are  inserted,  the 
mncons  membrane  rolls  back,  leaving  the  stitches  beluud  the  corona 
(Pig.  G49).  The  elastic  ligature  is  now 
removed,  and  a  llt^lit  dressing  applitnl 
over  the  line  of  sutures.  This  oiienilion 
Is  entirely  bloodless.  The  patient  sliould 
be  directed  to  prevent  the  urine  from 
getting  into  the  wound.  The  sutures 
disappear  by  absorption,  and  the  union 
is  conipliit«  in  from  four  to  ten  daj's. 

When  the  prepuce  is  aiiUcrent  to  the 
glana,  it  will  be  found  impossible  to  in- 
tn>duce  the  grooved  dimctor  as  above  unless  thB  adhesions  are  first 

broken  up.  Under  these 
conditions,  the  following 
operation  should  be  i»er- 
formed :  Carry  the  phi- 
mosis-forceps  (Fig.  050) 
into  the  opening  of  the 
prepuce,  and  allow  the 
blades  toexp.'ind  so  that 
the  hrtf)kleis  at  the  tip 
will  ratrh  in  the  rriuroiis 
membmne.  Thf  fore- 
skin is  now  drawn  well 
to  the  front  by  an  iissist- 
ant,  while  the  openucr 
slips  the  thumb  au<l  5u- 
gcrnf  Ibehift  handiilnng 
the  jK>nis  ami  gmsps  the 
foreskin  jnst  in  front  of  the  meatus.  In  young  children,  considemble  care 
is  necessary  to  prevent  cutting  off  a  portion  of  the  glans  with  the  pre- 
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pQce.  The  foreskin  ia  next  amputated  with  the  Kcissom  jii.st  in  front  of 
*he  iingiT  and  thumb  {Pig.  651).  Ae  rptrafjtion  takes  place,  it  will  be  seen 
that  the  line  of  section  in  the  skin  is  near  the  corona,  while  tliat  i!i  the 
mucous  membrane  is  only  a  little  back  of  the  meatus.  This  slioiild  be 
wized  with  the  mouse-tooth  forceps,  and  the  adhesions  broken  loose  or 
divided  with  the  scissors.  The  mucous  lininj;  should  nnw  l>e  [uiivd  back 
to  a  sufficient  distance,  and,  if  necessuri.'.  a  .seixmtl  division  of  the  pre- 
puce made.     The  sutures  are  applied  as  in  the  preceding  openirton. 

Dilafatmn  or  dim/lsion  of  the  prepuce  is  rai-ely,  if  ever,  iuflicnted. 
It  is  p<!rfnrmed  by  introdiicing  rhe  jmint  of  n  small,  clnfw^d  dressing-for- 
ceps into  the  opening  of  the  foreskin,  and  stretching  or  teariuy  this  by 
forced  separation  of  the  blades.  The  operation  is  completed  by  retract- 
ing the  prepuce  and  breaking  up  all  adhesions.  In  the  afler-lreatnit-nt 
it  is  essential  to  move  the  foi*eskin  back  and  forth  over  (he  gluus  once 
or  twice  daily  to  prevent  the  re-formation  of  adhesions. 

Iimiaion  limited  to  the  anterior  half-inch  of  the  foifskin.  and  in  the 
median  line  of  the  dorsum,  is  a  more  advisable  operation  when  cin'um- 
clsion  Is  contraiudicated.    Retmctitm  should  be  imme<liately  effected. 

Ufcers  of  the  Penis. — Sores  may  occur  upon  the  integument  of  the 
penis,  usually  near  the  prepuce;  upon  the  mucous  lining  of  the  fore- 
skin ;  the  glans ;  within  the  meatiu* ;  and  along  the  urethra.  Venereul 
sores  are  occit.sionally  met  with  upon  the  integument  of  (he  scrotum, 
abdomen,  iwriumum,  and  tliighs.  I'lcera  of  the  i>eu)s  only  will  l)e  con- 
mdered  here.  They  are  divisible  into  two  chuwes— namely,  the  non- 
sp*M^itic  and  the  specific  nicer.  To  the  former  belong  the  sores  which 
follow  abrasions  and  the  eniption  of  herpes.  Tliey  are  more  or  less 
phagedenic  in  character,  the  extent  and  rapidity  of  the  pi-ocess  of  ne- 
cj-obiosis  being  due  t<i  the  degree  of  virulence  of  the  inoculating  pns- 
corpuscles,  the  thoroughness  of  the  inoculation,  and  the  impoverished 
condition  of  the  tissnes  attacked.  The  ckanrroid  belongs  to  this  group. 
In  the  second  elasa  belongs  the  specific  ulcer  of  syphilis. 

Kon-speci^c  Uloerfi. — A  simpl*;  nicer  of  the  peniH  is  extremely  mre. 
It  may  occur  here,  as  in  other  parts  of  the  body,  as  a  result  of  trauma- 
tism, or  an  inflammatory  process  not  due  to  the  inoculation  of  a  virus. 
Thus;,  the  molecular  death  of  a  vnriable  extent  of  tissue  may  follow  a 
simple  abi^ou  if  the  part  involved  is  not  kept  free  from  all  irritation, 
and  if  there  prevails  a  condititm  of  im[U)ired  nutrition,  in  which,  as  is 
well  kntiwn,  (hn  ti.'isues  yield  niulily  to  the  destructive  pmcess.  Under 
more  huaithful  cunditiuus,  an  abrasion  of  the  glans  or  prepuce  under- 
goes  the  simple  process  of  repair  seen  In  similar  lesions  of  the  integu- 
ment and  mucous  surfaces  elsewhere.  Abrasions  usually  occur  on  the 
sides  of  the  penis,  close  to  the  attachment  of  the  prepuce,  just  behind 
the  corona  or  near  the  fnenum.  The  glans  is  rarely  involved,  although 
the  meatus,  est>ecially  at  its  lower  angle,  may  l>e  torn.  Bleeding  suffi- 
cient to  attract  the  attention  of  the  jiatient  is  rare,  unless  extensive 
lacemtion  has  occurred. 

The  ul^er  of  herpes  is  usually  situated  upon  the  surface  of  the  mu- 
cous lining  of  the  prejiuce,  less  frequently  upon  its  cutaneous  surface. 
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and  the  glans.  It  begins  as  a  resicalar  eruption.  There  may  be  one  or 
many.  Multiple  hrrpudc  vesicles  may  lie  noattcred  or  in  clusters,  linear, 
eemiliinar,  orcirculiip  in  arrangement.  In  the  recent  state  the  herpetic 
vesicle  iH  rfmnd  at  Its  base,  lueasiiriug  from  (»ne  twelfth  to  one  twenty- 
fifth  of  an  inch  in  wiilth.  It  consists  of  a  thin  investing  mejnbrane  rest- 
ing npon  a  sliglitly  red  and  instated  biLse,  and  containing  a  clear,  serous 
fluid,  which  'iften  escapes  by  rupture  of  the  membrane  before  the  vesicle 
is  observed.  Upon  the  skin  they  rapidly  dry  on  acconnt  of.  evaporation 
of  the  fluid  contents,  and  the  floor  of  th«^  i>atch  beci>mes  covered  over 
with  a  light  iniTUstiLtiun.  Upon  the  mucous  and  moist  surfaces,  in- 
crustation does  not  occur.  The  circumference  of  the  base  exposed  after 
rupiure  of  the  vesicle  is  usually  round,  with  well-defined  walls  leading 
perpendicularly  down  to  the  bottom  of  a  shallow  excavation. 

In  typical  cases  of  genital  herpes,  the  morbid  process  ends  here, 
the  sore  healing  without  suppuration.  Not  infrequently,  however,  the 
floor  becomes  covered  with  a  layer  of  pus,  the  walls  are  undermined 
and  break  down,  formiug  an  ulcer  which  is  phagedenic  in  character. 
The  chanicter  of  the  pjtin  varies.  In  some  instances  there  is  a  sling- 
ing, burning,  sensation  felt  in  the  part  aifect^Hl;  in  others  tliere  exists 
total  Insensibility. 

Herpes  is  a  neurosis  due  to  n  local  irritation  of  the  nerve  termina- 
tions In  the  pait  attacked.  In  some  instances  a  severe  neuralgia  of  the 
branches  of  the  sacnil  or  lumbar  plexuses  exists  at  the  time  of  the  erup- 
tion on  the  glans  and  prepuce.  Uncleanliness  is  a  frequent  cause  of  this 
disease.  Any  irritation  of  the  glans  or  prepuce  may  induce  it,  and  one 
attack  is  apt  to  l«;  followed  by  a  s^ioimd. 

In  mild  and  ordinary  cases  it  runs  its  course  in  from  ten  days  to  two 
or  three  weeks.  In  other  forms,  esjwcinUy  when  inoculation  occars,  it 
may  last  for  a  number  of  weeks,  and  is  usually  complicated  by  lymphan- 
gitis and  adenitis. 

Phag^dfrnir  tdrfrr  of  the  genital  organH  was  formerly  held  to  be  (he 
result  of  the  inoculation  of  a  specific  poison — the  virus  of  ^'chancnnd"; 
but,  since  ulcrers  which  In  appearance  and  behavior  do  not  difl'er  from 
the  so-cjilhul  chancroidal  ulcer  have  been  pniducinl  by  inoculation  with 
corpuscles  taken  from  the  pustules  of  acne,  from  gonorrhosil  pus,  etc., 
the  specific  nature  of  this  virus  can  not  be  maintained.  Even  the  spe- 
cific ulcer  of  syphilis  will,  as  a  result  of  repeated  and  prolonged  irrita- 
tion, take  on  a  phagedenic  character. 

This  uhrer  restdts  most  frequently  from  dii-ect  contagion,  the  pus-cor- 
puscles which  contain  the  virus  being  lodged  in  an  abrasion  of  the  in- 
tegument, prepuce,  or  glans  Tlie  period  of  incubation — that  i.s,  the 
length  of  time  Iwtween  the  date  of  the  contact  and  the  recognition  of 
the  sore — will  vary  in  different  individuals.  It  has  been  seen  wirhln 
twenty-four  hours,  and,  in  rare  instances-  as  much  as  tiventy  days  have 
elapsed.  In  a  very  large  majority  of  cases  the  inflammation  is  observed 
within  the  first  nine  days  after  the  inoculation.  The  rapidity  of  its  ap- 
pearanrn  depends  in  |Mrt  upon  the  ciiianlify  and  vindeace  uf  the  pus, 
but  chiefly  upon  tlie  thoroiigfiness  with  which  it  is  brought  into  cod- 
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tact  with  the  tissues  in  an  nbrnsion.  The  spread  of  the  alcer  and  its 
phagedenic  character  also  depend  upon  the  virulence  of  (he  poison  and 
the  condition  of  the  tissues  at  the  time  of  the  invasion.  Tlic  ult^r  is 
usually  located  on  the  side  of  the  penis,  just  behind  the  coitjun  ghindis 
at  the  preputial  attachment,  at  the  points  where  abrasions  are  m<wt 
frequent.  It  may  be  on  the  cutaneous  Hiirfuo!  of  the  prepuce,  up<in 
the  b(«ly  of  the  jM^nis^  the  scrotum,  or  within  the  mcHtus.  There  may 
be  one  or  more,  owing  to  the  number  of  abrasions  and  the  distrlbn- 
tion  of  the  virus.  A  single  nicer  may  result  from  the  confluence  of  sev- 
eral conliguoua  points  of  iuoculation.  It  is  tirst  noticed  an  a  light  red* 
ness  or  Hush,  usually  circular  or  elli])tical  in  shiipe,  or,  if  the  abmsinn 
is  irre^uhir  in  outline,  it  will  conform  to  this.  Within  a  few  hours  after 
the  appearance  of  the  redness,  its  center  becomes  elevated  smd  a  pustule 
is  formed,  which  soon  bniiks  down,  dischai'g^ng  a  smiill  quantity  of 
matter. 

If  the  sore  is  not  seen  early,  the  pustnle  may  escape  observation. 
When  the  inoculation  occurs  ujK>n  a  surface  denuded  of  its  uiucouh  mem- 
brane or  epidermis,  a  pustule  is  not  formed.  The  walls  of  a  ptinge- 
denio  nh-er  ar«  usually  i>ri*cipitous.  At  times  the  sujierficinl  layers  nt 
tlie  skin  ri'sist  disinte^^nitioii  hiUKer  than  the  deeper  layers  and  subcu- 
taneous tissues,  giving  the  edges  an  undermined  appearance.  It  tends 
to  spread  in  width  rather  than  in  depth,  although  in  a  certain  jimpnr- 
tion  of  cuses  eKlen:<ive  destruction  of  lissne  may  occur  in  all  directions. 
The  floor  of  the  ulcer  is  covered  with  pus  and  broken-down  tissues  in 
various  stages  of  decomp)sition.  A  small  qiuintity  of  matter  of  creamy 
consistence  may  be  removed  with  a  pellet  of  cotton.  A  memV)rane  or 
film  of  a  yellowish-brown  color  usually  adheres  to  the  floor  with  con- 
sidemble  tenacity. 

A  zone  of  redness  extends  along  the  edges  of  the  ulceir  in  advance  of 
the  tissue- destruction.  In  many  ulcers  this  is  not  more  than  a  line  in 
width.  If  the  sore  is  subjected  to  uritation,  the  inflammatory  rednesa 
and  indui-ation  may  spread  widely  into  the  surrtumding  tissues. 

Pain,  which  Ls  always  present,  varies,  as  a  rule,  with  the  extent  of 
the  inBammatorj'  process. 

In  a  typical  phagedenic  nicer  of  the  penis,  lymphangitis  and  ndenitia 
of  the  inguinal  glands  are  always  jiresent  in  a  varying  degn-e.  In  the  sim- 
pler foims,  Hilenitis  does  not  ocenr,  although  the  lymi»hatir  channels  in 
the  neighborhood  of  the  sore  may  be  involved.  Inguinal  bubo  is  always 
a  {XLinfitl  c<implication.  It  may  be  lateral  or  bilateral.  If  the  sore  is  in 
the  median  line,  or  if  there  are  ulcers  on  both  sides,  both  groups  of 
glands  will  be  iiffected.  Siii>piimtiou  of  the  inguinal  bubo  of  phagedenic 
uluer  is  not  uncommon.  The  violimn*  of  the  intlanmiat«iry  process  here 
is  subject  to  the  same  conditions  as  given  for  the  primary  ulcer.  One 
or  m<n'e  glands  may  be  involved  and  suppurate.  In  smcn-  udt-nilis,  the 
inflammatifm  extends  to  the  tissues  immediately  surrounding  tUe  glanils. 
The  mass  appears  as  one  large  swelling,  over  which  the  integument  ia 
red  and  o-dematous.  and  to  which  it  is  adherent.  Phagedenic  bubo  ia 
apt  to  follow  a  virulent  phagedenic  ulcer  of  the  penis. 
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body.  The  cantagioa  may  be  direct  or  iudirect.  In  the  iormer,  the 
riras  of  a  specific  ulcer  is  brtJugUt  directly  in  contact  with  an  ubnuioa 
upon  a  non-syphiJitic  subject.  In  the  latter,  the  pois-m  adhci-es  to  some 
intermediate  agent,  and  thence  is  conveyed  to  the  abrasion.* 

The  cliuieal  biatory  of  a  tyjiical  case  of  acquired  syphilis  left  witbonc 
troatniimt,  and  in  a  w^rlain  proportion  of  catws  in  which  trealmput  is  in- 
stituted, is  divided  by  U8age  into  three  stages — primary,  secondary,  and 
tertiary.  In  a  majority  of  cases,  when  properly  managed,  the  later  mani- 
festations may  be  eliminated,  and  the  secondary  stage  made  shorter  &nd 
less  severe. 

T\ie  primarj/ iflaf/e  includes:  1,  absorption  of  the  virus ;  2,tlirnlcer; 
3,  local  lymphangitis  and  adenitis. 

The  symptouiH  which  belong  to  the  geeond  sfa{fe  are  the  cutaneous 
eruptions,  mucims  patches,  fever,  arteritis,  condylomata,  alopecia,  iritis, 
and  general  adeniiis.  In  the  tertiary  st<igey  the  pathological  changes  are 
chiefly  confined  to  the  arteries,  viscera,  bones,  the  integument,  and  the 
subcutaneous  and  submucous  connective  tissues.  This  is  the  period  of 
gummy  tumors,  omnective-tiNsue  fnrmatiaus,  arterial  occlusion,  and  deep 
ulcers  of  the  skin  and  mucous  membranes. 

The  usual  duration  of  the  first  stage  la  from  six  to  nine  weeks.  Sec- 
ondary symptoms  may,  however,  HpfM^iir  at  the  fifth  or  sixth  week  from 
the  date  of  inuculation.  On  the  other  band,  in  rare  instnnwft,  they  may 
be  delayed  to  between  the  third  and  sixth  month.  The  limitation  of  the 
stages  of  this  disease  is  in  great  part  aibiirary. 

The  duration  of  the  second  stage  varies  from  the  fifth  or  sixth  week 
(or  in  delayed  cases  the  sixth  month  after  contact)  to  about  the  end  of 
the  first  year  after  the  inoculation. 

The  tertiary  stage  begins  at  the  end  of  the  preceding  stage,  and  may 
last  indefinitely. 

First  Stage. — When  the  specific  virus  is  brought  in  contact  with  a 
bn>ken  cutaneous  or  muctms  surface,  alworption  may  Iwgiu  at  once  or 
lie  {lelayed  for  a  ronsidenible  period.  The  abrasion  may  l>e  i«>  in»ignifi' 
cant  that  the  patient's  attention  is  not  attracted  to  it,  and,  allhintgh  the 
virus  is  lodged  iu  it  it  n)ay  heal  over  within  a  few  days.  If  suiijected 
to  irrilalion  by  friction,  or  rhe  simnhaneons  inorulation  with  the  virus 
of  phagodenic  ulcer  or  other  virus,  inflammation  supervenes,  and  an  ulcer 
more  or  less  phagedenic  in  character  appi'ars. 

Absorption  takes  place  chiefly  thi-ough  the  lymphatics.  It  may  occur 
through  the  blood-vessels,  and  it  is  poasii-le  that  in  those  cases  in  which 
constitutiimal  symptoms  app«ir  with  great  nipidity  and  severity,  the 
dis-seminaiion  of  the  virus  fakes  place  in  this  way. 

The  rapidity  of  IjTnphatlc  absorption  varies.  There  is  usually  a  pe- 
riod of  about  three  weeks  fi*om  the  time  of  l(>dgment  of  the  virus  until 

*  In  one  of  my  cntica  ihe  inoculntion  orcnrrej  in  a  fiasare  of  the  lip  in  the  pereon  of  s  mer- 
chant who  WM  utioff  a  gloJM  in  common  willi  a  ciiftomer  in  fiatnplmi^  wineH.  In  ISSSa  patient 
presented  hlniseU  at  the  clinic  ivhu  hnd  had  s  sp«oiflo  nicer  and  eypbiUs  re«nUinir  from  beinx 
tatlnoMl  upon  tli<>  arm.  Tlie  operarnr  moi^tenod  the  point  of  th^  neodio  with  anliva  in  which 
the  virun  fnirii  niucoiia  putchi*  was  niin(|[)eil,  aail  thua  oouvtywl  it  Jntu  tlis  iaLe){aiii«m. 
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the  local  laflammatory  prooess  is  recognized.  That  the  si)eci6c  virus 
has  passed  iiU(>  the  neighboring  Ij'mph-chanQela  beforu  the  appearance 
of  the  ulcer  (chancrp)  seems  salL-sfaL'txirtly  pwved  in  Ihe  ri.'i>t'-!ited  ex- 
periment of  htsely  excising  the  initial  lesion  at  ittt  earliest  iippearaucBt 
in  which  cases  constitutional  infection  was  not  retarded  or  prevented. 

The  tiJrer  of  syphilis  alwnys  appears  at  the  jwint  wheiv  nhsorption 
of  the  virus  took  place.  From  the  imwulation  to  its  apjxviranre,  the 
lapse  of  timet  is  nswally  about  three  weeks — not  less  than  ten  days ;  <^>cca- 
aionally  delayed  as  many  weeks.  Its  duration  varies  from  two  to  ten 
weelui,  4)rc4XsioimlIy  hmger.  It  often  begins  a.s  a  Hinall  }uipiili',  fn)m  the 
covering  of  which  a  clear  serum  escaix^s,  or  from  the  t>eginning  it  may 
exist  as  an  erosion.  There  may  be  one  or  many,  owing  to  the  number 
of  points  simultaneously  inoculnl'ed. 

An  uncomplicated  initial  lesion,  not  subjected  to  irritation,  does  not 
tend  to  ulcerate.  It  is  usually  circular  or  oval  in  outline,  is  .shallow,  in- 
crea»ing  gradually  in  dejith  from  the  perijjhery  toward  the  center,  and 
ita  surface  is  covered  with  a  yellow  serous  ti-iusudation. 

Crrasped  between  the  thumb  and  finger,  it  is  found  to  be  indurated, 
not  XKiiuful.  The  induration  is  dnsi'Iy  Iimite»l  to  the  K<»re,  iind  termi- 
nates rather  abruptly,  not  fading  off  gradually  in  a  wide  inliltration  of 
the  skin  or  neighboring  tissues. 

When  the  specific  ulcer  of  syphilis  Is  inoculatinl  with  a  vinis  which 
induces  phagedena,  its  peculiar  character  is  lost,  and  it  ln-conies  in  ap- 
pearance and  behavior  a  non»i>eciHo  Bore.  If  from  friction  or  the  appli* 
cation  of  eorrosive  substances,  or  the  cautery,  an  acute  intlummutioD  ia 
precipitated,  the  spinnfie  character  of  the  lesion  also  dis:ippeai-s. 

Local  lymphangitis  and  adenitis  always  oi-cur  in  syphilis  during  the 
formation  and  existence  of  the  initial  ulcer.  Commencing  in  the  lympli- 
chaunels  immediately  around  the  lesion,  the  process  travels  in  the  diivc- 
tion  of  the  nearest  glands.  If  the  sore  is  well  on  one  side,  the  glands  of 
that  side  an;  usually  first  affected.  When  situated  in  the  median  line, 
or  if  ntcers  exist  on  both  sides,  the  adenitis  is  apt  to  be  biluteraL  In 
very  exreptional  cases,  ulcer  of  one  side  is  followed  by  unihiloi'al  ade- 
nitis on  the  ojiposite  side  of  the  body.  Dating  from  the  api>e:iranoe  of 
the  sore,  fmm  eight  to  fourteen  days  usually  elnpw  befm-e  enlargitmeut 
of  the  inguinal  glands  is  noticed.  Less  frequently,  three  or  four  wtwka 
intervene. 

From  one  to  seven  distinct  glandular  nodules  may  be  felt.  They  are 
hard,  yet  slightly  eltustic  to  the  timeh,  n<it  paiuful  under  oixlinary  jiress- 
nre,  and  freely  movable  beneath  the  skin.  The  size  varies  from  thoee 
which  are  so  small  as  scarcely  to  Iw  recognized  up  to  a  half-infh  or  more 
in  diauiet^T.  There  is  no  |>eriudenitis,  ami,  unless  an  acute  or  phage- 
denic inflammatory  process  is  superadded,  the  glands  do  not  l)ecome 
matted  together  in  one  hard,  painful  lump,  nor  does  the  integnment  In- 
come red  and  painful,  as  in  the  adenitis  of  phagedenic  lUcer  or  gonor> 
rha?a. 

The  primary  adenitis  continues  into  the  second  stage,  in  which  indu- 
ration of  the  glands  is  genejiii. 
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tbc  eraption  or  occur  with  it,  and,  as  a  rnle,  continues  after  the  eruption 
fades  away. 

JMi</ache,  usually  referred  to  the  Trtintal  re^oti,  at  times  t<»  the  ver- 
tex or  base,  ((ccurs  during  the  period  of  fever,  and  is  generally  propor- 
tionate to  the  intensity  of  the  febrile  movement. 

Arteritis,  lipupkangitiSy  and  general  adenitis  occur  in  the  8*!C()nd 
Rtng*!,  and,  in  neglected  caseH,  continue  until  the  ihiixl  »tuge.  Iritix  is 
not  uncommon  in  secondary  syphilis.  It  is  usually  unilateral,  and  may 
be  re<^irnized  by  immobiliiy  of  the  iris,  photophobia,  and  by  the  injec- 
tion of  the  niembi'ane. 

Pathological  changes  in  the  bones  do  not  occur,  as  a  rule,  in  the  ear- 
lier 8tagt\s  of  syphilis.  Fain,  ustiully  mild  in  character,  is  present  in 
some  cases  in  the  second  stage,  hot  lesions  of  the  osseous  structures  be- 
long estwciully  to  the  last  stage  of  this  disease. 

Third  Slaffe. —Tho  lesions  of  ieriiary  sypliilis  mnnifest  themselves 
not  earlier  than  the  second  year  of  the  disease.  Once  present  they 
may  continue  for  a  while,  and  disappeai-,  to  return  at  varying  intervals 
during  the  life  of  the  individual.  No  tissne  or  organ  is  exempt  from 
thtt  grave  pathological  changes  induced  by  the  syphilitic  virus  in  this 
stage. 

Shin. — Externally,  the  changes  in  the  skin  are  chiefly  those  of  ulcera- 
tion. Nodules,  resulting  fnim  cell-prolifenititm  and  acrumiihition  in  the 
deeper  layers  of  the  skin,  and  at  times  in  the  subcntaneous  tissin-s  (ginn- 
mata),  appear,  and  after  existing  for  a  variable  period  of  time  may,  by 
interference  with  the  nutrition  of  the  pjirt,  load  to  molecular  death  nf 
the  adjacent  tissues,  or,  failing  in  this,  undergo  fatty  metamorphosis  and 
absorption.  If  an  ulcer  exist**,  it  has  the  usual  sliape  of  thesyphUitlo 
sore — round,  oval,  or  cnri'ilinear,  with  rpgular  edges,  ni»t  rugged  or  in- 
dented. "When  granular  degeneratitm  of  the  new  tissue  occurs,  the  skin 
immediately  over  the  tubercle  has  a  stretched  or  glazed  appearance,  and 
is  slightly  discolored. 

A  not  infrequent  pustular  cutaneous  lesion  of  the  third  stage  of 
syphilis  is  known  as  rupia  syphilitica.  In  very  nire  insti\nres  a  pns- 
tular  syphilide,  similar  in  appearance  and  with  difficulty  differentiated 
fnim  nipia,  occurs  as  a  secondary  lesiou.  I  presented  one  such  case, 
with  an  ntimistakable  history  of  acute  syphilis,  to  the  New  York  Patho- 
logical Society  in  1H84.  The  pustuh^s  in  ru])ia  syphilitica  are  usually 
circular  or  oval  in  shape,  appear  as  slight  elevations  or  blebs,  which  soon 
break  open.  The  sero  purulent  contents  ooze  out ;  evaporation  and  scab- 
bing occur;  the  crusty  by  reason  of  the  new  deposit  underneath,  are 
gnidinilly  lifted,  and  give  to  the  scab  a  laminated,  rough  appeni-auce. 
not  nnlike  tliat  of  an  oyster-shell.  The  cnists  have  a  dark-brown  or 
slightly  greenish  hue. 

When  the  late  cutaneous  lesions  of  syphilis  attack  (he  fingers,  thensil 
or  matrix  is  affected  (parrmychla),  causing  a  roughened  condition  of  the 
nail  and  a  swollen  mntiix,  leading  frequently  to  fempornry,  and  occa- 
sionally to  permanent,  loss  of  the  organ.  In  like  manner,  permanent 
alo]>ecia  may  occur  from  destruction  of  the  hair-fullicles. 
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Nervous  f'tysftun— Brain.— Paralysis  is  one  of  the  more  frequent  le* 
fiiuns  of  tertiary  syphilis,  nnd  mny  r<*siilt  from  one  of  sevtral  t^auses, 
namoly — prcsHure  of  a  ganimft  developed  within  the  brain-snlwtance 
propi-r  or  upon  th«  invt'stmeiitH ;  pressure  from  syphilitic  exostosis  of 
the  skull;  dt'striiction  of  hniin-crlls  by  coniiwilive-tissue  liypiTplnMia  in 
the  neuroglia,  with  consequent  cicatrization  and  contraction;  more  or 
less  complete  ocoliisinn  of  the  art«?rie8  {fndarteritJs  obliterans). 

Uemiplej^a,  partial  uv  complete,  is  the  rule.  Occasionally  the  center 
of  lan^^iaKc  i»  alone  uffent^d.  Dementia  may  ensue  as  a  result  of  soft- 
ening or  pressure,  and  epilepsy  mny  be  classed  among  the  late  manifesta- 
tions of  thid  diiieaae. 

Chronir  meningitis  is  an  orcaaional  symptom  of  late  syphilis.  It  is 
accompanied  by  headache,  dull  and  persisting  in  chnricter,  imiMiirment 
of  intellect,  interference  with  the  functions  of  one  or  more  of  the  cranial 
nerves  by  extension  of  the  morbid  process,  resulting  at  times  in  ptosis, 
strabismus,  or  inii»iirment  of  vision,  hearing,  taste,  smell,  etc.  The  more 
eerioHs  cases  pnigress  gradually  to  coma  and  death.  There  is  in  all  an 
elevation  of  temiwniturt*,  loss  or  impairment  of  apjwtite,  and  derungt^ment 
of  the  entire  digestive  apparatus. 

The  xpinal  cord  and  its  membranes.,  though  less  frequently  attacked 
than  the  brain,  may  Iw  involved  as  a  result  of  similar  jKithological  con- 
ditions. Paraplegia  more  or  less  complete  ensues,  involving  at  times 
the  bladder  and  rectum.  In  milder  cases  co-or<Unation  is  disturbed,  with 
little  or  no  loss  of  muscular  jwwer.  Pain  mny  Ih*  present,  i-pfcrred  to 
the  t>ack  at  or  near  the  seat  of  the  lesioUj  or  along  the  distribution  of  the 
sensory  nerves,  or  anfcsrhesin  may  occur. 

One  or  more  of  the  nerves,  sensory  or  motor,  may  in  like  manner  be 
aflfected  as  a  result  of  the  development  of  guramata,  or  connective- tissue 
changes  in  the  neurilemma,  or  the  pressure  of  exostoses  or  other  neo- 
plasms. 

Hones. —Periostitis  and  ostitis^  esj)ecially  in  those  jwrtions  of  the 
skeleton  most  exposed  to  sudden  changes*  in  temperature  and  to  direct 
violeune,  are  among  the  more  frequent  lesions  of  tertiary  syphilis.  The 
bones  of  the  skull,  the  spine  of  the  tibia,  and  the  clavicle,  are  more  often 
involvtwl.  The  swelling  cmifuxl  by  (he  inilammatory  exultation  may  l»6 
readily  appreciated  by  palpation,  and  pain  or  tenderness  is  present  on 
direct  pressure.  The  tumefaction  results  from  the  formation  of  new 
bone  (uxostosis),  which  in  some  instances  ]>er9tsts  indefinitely. 

Ouimnata  are  developed  upon  or  beneath  the  periosteum,  forming 
Boft,  N^mi-flurtuating  swellings,  usually  circular  in  shiijK;,  and  from  u 
half-inch  to  an  inch  or  two  in  diameter.  These  tumors  or  Tiodes^  while 
not  very  ]>ainful  under  ordinary  pressure,  ajTe  the  seat  of  exacerba- 
tions of  pain  whieli  are  usually  experienced  at  night.  They  frequent- 
ly break  down  in  a  process  of  ulceration  which  involves  the  underly- 
ing bone. 

When  the  indammatory  process  is  violent,  extensive  necrosis  may 
occur.  A  {Kculiar  type  of  ostitis  in  the  later  manifestations  of  syphilis 
is  tliat  known  us  usteitls  rarefaciens.  in  which  tliei-e  is  no  suppuration  or 
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exfoliation,  a  portion  of  the  bone-substaiK-e  undergoing  absorption, 
giving  to  the  i>art  involved  a  porou?  or  worm-faiten  ap])oanm«;. 

Hj'i>ertrophy  of  the  bones,  even  to  a  remarkable  ilej^ive,  is  not  nn- 
commim,  and  may  Iw  due  to  thft  development  of  L'omi>aet  substance 
beneath  tlie  perifwtenm,  or  the  entires  cancellous  portion  may  be  replaced 
by  this  ebumat«d  tissue.  On  the  other  hand,  the  hypertrophy  is  in 
some  cases  entirely  cancellous  in  character,  the  bone  talking  on  two  or 
three  times  its  natural  thickness. 

Jomts, — Tliti  ])uth4ilogical  changHM  in  bone  may  also  be  acc4;nii>anied 
by  like  changes  in  the  articulations. 

SynoriitiK,  with  thirkeniniff  of  the  membrane  and  sumiundinj^  cap- 
sule, is  present,  afi-ompanied  by  im]mimiont  of  motion  and  pain  of  a  tliiU 
character.  In  severer  cases,  the  cartilages  and  bones  become  involved, 
leading  to  osteo-arthritis  and  destruction  of  the  joint. 

Heart  and  Vessels. — Fatty  degeneration  of  Ihe  heart- muscle,  follow- 
ing syphilitic  myocarditis,  and  the  formation  of  gummata  upon  the  peri- 
cardium or  within  the  muscular  walls,  an;  the  chief  lopions  of  this  orgau 
in  the  tertiary  period.  The  pericardium  may  also  l>e  affected,  and  in 
Jike  manner  the  endocardium,  which  may  undergo  atheromatous  degen- 
eration or  give  rise  to  vegetations.  Of  Ihe  veawOs,  the  capillaries  always 
affected  in  the  first  and  second  stages,  are  not  so  seriously  involved  in 
the  last  stage  as  the  arteries.  The  veins  are  rarely  affected.  .  Arteritis, 
especially  the  variety  knowu  as  endarUritis  obUteranv^  is  one  of  the 
most  common  and  grave  lesions  of  chronic  8y]>hiliM.  While  the  larger 
trunhH  are  involved,  the  more  characteristic  changes  occur  in  the  terminal 
arteries  and  arterioles.     The  rentbrjil  vessels  are  especiuily  susceptible. 

Lymphatics. — Gummatous  deposits  occasionally  tflke  place  iu  the 
lymphatic  glands  in  tertiary  syphilis.  The  superficial  set  may  break 
down  and  discharge  their  contents.  The  deep  glands  undergo  granular 
degeneration  with  absorptinn.  or  the  gummatouci  material  undergoes  the 
caseous  or  calcareous  degenemtion. 

Respiratory  System — iVb«ff. — The  mucons  membrane  may  be  thick- 
ened, or  may  be  mm-e  or  less  destr()yed  by  ulrei-atinu.  The  (*artilage 
and  bony  framework  of  this  organ  are  very  often  destroye*!. 

Larynx. — The  mucous  membrane  of  the  larynx  may  also  l>e  thick- 
ened, or  the  se^t  of  ulcers  or  vegetations.  Chondritis  and  ]>ericliondritis 
are  not  infiequent ;  and,  as  a  result  of  the  chronic  intlammation,  stricture 
and  stenosis,  more  or  less  complete,  may  occur  from  cicatricial  contrac- 
tion. It  may  abio  be  the  scat  of  gummntn.  The  trachea  and  bronchi  are 
subject  to  similar  lesions,  inducing  stricture. 

In  rhe  lungs  the  principal  lesions  are— (1)  chronic  interstitial  or  fibrous 
pneumonia;  (2)  more  or  less  widely  dis.**eminaied  gummatous  deposits, 
nsually  in  the  lower  portions  of  these  organs. 

Digestive  &y*icw—JW<>(//A.— Superficial  ulcers  of  the  walls  of  the 
buccal  cavity  are  not  infrequent ;  deep,  destructive  ulcers  are  rare.  This 
can  not,  however,  he  said  with  tnith  conct^rning  the  palate,  where,  as  a 
result  of  gumiuatinis  de]>uNits  or  general  intiltralion,  the  must  rajiid  and 
irreparable  destruction  of  tissue  may  occur.     The  curtain  of  the  8<ift 
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pfilate  is  fretinpnlly  destmye^l,  the  bony  septum  betwcpn  tlip  month  and 
nose  18  perforated,  while  in  extreme  cases  the  pillars  of  the  fauces  nnd 
the  pharyns  are  involved.  Other  lesions  of  the  pltarj/nx  do  not  differ 
from  those  of  the  buccal  cavity. 

Tonffue.—Q\\mmi\\w\»  deposits  may  occur  in  any  portion  of  this 
organ,  cuuNing  local  or  geneml  tiimefuction.  Whether  Hnperficial  or 
deep,  they  tend  to  hrenk  down,  giving  rise  tr>  ulcers  varying  in  size  and 
depth.  The  other  priiiciiKil  let-ion  of  tlie  tongue  in  the  tertiary  period  ia 
more  <)r  less  widely  diffuMNl  cdnnective-tissne  hyper|)InHia,  giving  rise  to 
a  varying  degree  of  enlargement.  As  the  new-formed  tissue  contracts  it 
gives  to  the  organ  a  lobiilated  appearance,  the  boundaries  of  the  lubulee 
being  well-marketl  fissures  in  the  line  of  the  contracting  bands. 

(EHophatjns. — Partial  or  complete  (»ccliision  of  the  o*sophagii.s  may 
occur  from — [})  connective-tissiie  hyt^rplasia  in  its  walls,  or  the  contrac- 
tion following  ulcer  (or:giinic  stricture) ;  (2)  the  meehanicnl  obstruction 
from  g-ummatoiis  deposits  in  the  walls  or  in  the  immedhite  neiglilv)rhnod 
of  the  tpsnphagns ;  (.*!)  pressure  from  exostcwes,  aneurisms,  enlarged 
glands,  etc.  Syphilitic  ulcers  of  the  stomach  and  alimentary  c:mal  hare 
been  obsen-ed,  though,  rarely.  Gummata  form  here,  however,  with  a 
certain  degree  of  frequency,  and  stricture  of  the  pylorus,  and  of  the  in- 
t«.s(iual  canal  above  the  rectum,  is  known  to  occur  in  a  certain  pmiHir- 
taon  of  cjises.  The  rectum  is  espei-ially  liable  to  become  seriously  in- 
volved in  the  late  manifestations  of  syphilis.  Here,  as  elsewhere,  strict- 
ure may  result  from  tibrillaii«m  and  contraction  of  the  intlammatory  tissue 
with  which  the  walls  of  this  organ  and  the  j>eri-rectal  tissues  may  be- 
come iulillrated.  Again,  ulcers  originating  within  the  gul,  or  extending 
from  a  like  iullamniutury  pnM:ess  uI>out  the  anus  and  the  exli-rnal  tissues, 
or  the  presence  of  gummatous  material,  may  all  induce  more  or  lesa 
serious  contraction  of  the  lumen  of  the  rectum.  Of  the  solid  alKluminuI 
viaceJii,  the  iirtT  is  most  seriously  alFected.  The  iwilhoUigical  changes 
are — (1)  connective-tissue  hyperplasia  or  chronic  interstitial  hepatitis  or 
syphlHfic  cirrhosis,  which  may  be  general  or  local ;  (2)  gummata  in  any 
poition  of  the  oi-gan  ;  (3)  waxy  degeneration  from  long-continued  genenil 
sepsis. 

The  irpfeen  may  undergo  similar  changes.  Sligiit  enlargement  may 
occur  from  the  excess  of  white  corpuscles  ^leucocythasniia),  which  is  the 
rule  in  this  disease. 

The  pancreas  is  rarely  affected. 

Oenito-urinaru  Bystem. — Amyloid  degeneration  of  the  kidneys  oc- 
curs as  a  result  of  the  long-continaed  sepsis  of  syphilis,  as  with  other 
chionic  forms  of  blood-jwisoning.  In  like  manner,  under  conditions  fa- 
vorable to  connective- tissue  hyjttsrplasia,  the  fibrous  stronni  of  this  oigan 
becfimes  thi<*keneil,  with  consequent  atr»qihy  of  the  excretory  or  glandu- 
lar elements  (chronic  interstitial  nephritis). 

G-umma/a  of  the  kidney  is  not  as  common  as  In  other  viscera. 

Orchitiity  although  occurring  while  some  of  the  seronclnry  symptoms 
may  be  present,  is  essentially  a  late  manifestation  of  this  disease.  It  is 
important  to  recognize  it,  since  several  varieties  of  sarcocele  require  Im- 
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mediate  sui^gical  interference.  Syphilitio  orchitis  should  be  snspected 
in  all  cafies  of  tumor  of  this  orgnn  in  which  there  is  a  history'  uf  specific 
infection.  In  syphilis,  the  enlargement  is  apr  to  cjccirr  in  both  or^ians 
about  the  wime  time.  The  growth  is  smootli  and  spherical,  and  wben 
lifted  conveys  the  sense  of  tinusual  weight.  It  is  not  painful,  excepting 
always  the  sense  of  drag^ng,  which  is  at  times  annoying.  Slight  hydro- 
cele not  infrequently  accompauies  tlus  form  of  orcliilis. 

The  testicles  are  not  exempted  from  gummatous  deposits*.  In  rare  in- 
stances these  break  down,  causing  more  or  less  destruction  of  the  sub- 
stauce  of  these  organs.  The  penis  is  o<;casionally  the  seat  of  syphilitic 
inliltration  fn  the  later  stages  of  this  affection. 

The  ^ve.— Syphilitic  Iriris  has  been  given  as  occurring  in  the  second 
stage  of  this  disease.  It  may  also  occur  as  a  later  manifestation.  In- 
flammation of  the  sidera,  choi'oid  and  ciliary  bodies,  lens  and  cajMule, 
retina,  and  (though  rarely)  of  the  uptic  nerve,  are  of  varying  frequency 
in  the  tertiary  ]>eriod.  Irfwiotia  of  the  muscles  may  be  due  Xk\  ronnective- 
tissne  new  foiTuations  between  the  fasciculi,  resulting  in  granular  degen- 
eration of  the  muscle- substance  and  contracllon  of  the  new  tissue.  Ii 
nay  occur  in  the  second  lus  well  as  the  third  stage  of  this  disejLse.  These 
contractions,  if  not  relieved,  may  result  in  anchylosis  of  the  joint  in  im- 
mediate anatomical  relation  to  the  muscles  involved.  Gummata  are  not 
of  frequent  occurrence.  They  terminate  by  suyipuration  or  by  abs(»rp- 
tiuu.     luUauimutiou  in  the  tendons  and  their  shcjiths  may  also  mvur. 

FiiigtTK  ami  Tonft. — The  lingers  and 
toes,  during  the  tertiary  period  of  syph- 
ilis, in  a  certain  proporti(»n  of  oases  be- 
came the  seat  of  gummatous  deposits, 
the  skin  and  subcuUmeous  tissues  may 
be  inliltruteU,  or  the  iMines  and  cartilages 
may  be  involvetl.  Whon  the  infiltration 
is  eonlined  to  the  soft  parts,  the  entire 
organ  will  apjiear  swollen  and  pur|ile  or 
reddish  in  color.  When  the  bono  is  the 
seat  of  the  deposit,  it  may  be  limited  to  a  single  phalanx  (Pig.  ^TVA)  or 
invade  all  the  bones  of  the  finger.  The  process  tenninates  In  ulcer, 
necrosis,  or  granular  degeneration  of  the  cells  of  the  new  tissue,  and 
ab8orptit)n. 

Palholotfy  of  Sfi/philis. — The  chief  feature  in  the  TMithology  of  syphi- 
lis in  all  of  its  stages  is  the  pi-oUferution  of  an  embryonic  tissue,  nsnally 
of  a  type  so  low  that  it  is  not  capable  of  organization  into  a  definite 
tassup.  Krom  the  initial  lesion  and  the  primary  lymphangitis  and  ade- 
nitis to  the  final  lesions  of  the  viscera,  this  oell-pr('Uferation  continueft, 
and  the  different  effects  witnesse^l  in  different  individuals,  or  in  the  same 
individual,  in  the  various  stages  of  the  disease,  depend  chielly  upon  the 
degree  of  impairment  in  the  nutrition  of  tlie  tissues.  The  cell  accumu- 
lation in  and  arnund  the  capillary  loops  of  the  cutaneous  jHijullee,  which 
pn)diice  a  ranoular  or  papular  syphilido  in  one  individnnl  whose  tisanes 
are  in  a  condition  of  perfect  nutrition,  will  produce  a  squamous  or  vesic- 
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ularemjition  in  another,  or  a  pustnlnr  syphilMe  in  a  third  who  has  the 
unfiirtuuuie  inhoriianoe  of  a  gouty^  scrofuhms,  <ir  tulteriMiIar  dyscniHia. 
Or  a  papular  leshm  nf  the  tirHt  stage,  in  which  lhf>  prorosH  of  nutrition 
in  the  tissues  is  normal,  may  he  n^placed  by  a  nipia  in  the  tertiary  pe- 
riod when  assimilation  is  less  ]>erfwt. 

If  the  initial  lesion  of  syphilis  is  excised  and  examined  with  the  mi- 
croscope, the  following  conditions  will  he  observed  :  The  epidermis  in 
the  immcdialp  \icitiity  of  the  uhnir  Ls  more  or  less  co»ipU*l(?ly  deslnjyeil. 
The  membrane  which  covers  the  floor  of  the  ulcer  is  comimaed  of  pns- 
cells,  fragments  of  epidermal  cells,  cells  of  the  Msilpif^hhin  layer,  iind 
fragments  of  oonncclivo-tissiie  and  other  detritus.  Tin-si?  iflem*'nts  vary 
in  proportion  ns  the  process  of  necrobiosis  is  limited  or  extensive.  In 
the  deeper  portions  of  the  Malpieluan  layer,  and  in  and  around  the  pa- 
pillae where  these  layers  are  not  wholly  destroyed,  and  in  the  connective- 
tissue  layer  of  the  skin,  there  is  a  general  infiltration  with  the  emliry- 
onic  cells  of  (he  syphilitic  process. 

'Hie  arteritiles,  veins,  and  capillurii^  are  more  or  less  completely  oc- 
cluded. The  eel  I -proliferation  is  especially  marked  in  the  arterioles,  the 
adventitia  and  intima  ai-e  thickened^  the  thickening  being  more  marked 
in  the  latter,  while  tlie  himen  of  the  vessel  is  more  or  less  encroache<l 
upon  by  the  new-formed  tissue.  The  venules  nndci^o  analog()ns  changes. 
The  walls  of  the  lymph-channels  are  thickened,  and  many  of  these  ves- 
sels are  crowded  with  cells.  Tlie  iufiltnition  is,  however,  linLited  to  the 
imraedhiie  borders  of  the  ulcer,  and  the  line  between  this  and  the  unin- 
vaded  tissue  is  sharjily  deflned.  As  the  mass  of  i-ells  gradually  olwjtruct 
(be  vessels,  the  nutrition  of  the  new  tissue  is  intcrferwl  with,  and  il  either 
undergoes  granular  metamorphosis  or  breaks  down  more  nipidly  as  a 
slough.  The  absence  of  pain  in  the  chancre  is  also  explained  by  the 
gradual  pressure  upon  the  terminal  nerves  and  the  comparative  dryness 
of  the  typical  wire  to  the  arterial  occlusion. 

The  lymphativs  immediately  around  the  ulcer,  and  those  leading  from 
it  to  the  nearest  glands,  are  more  or  less  Hlled  with  the  new  cells,  itn<l 
their  walls  apiiear  thicker  than  nonnal. 

The  changes  which  occur  in  the  glands  in  the  earlier  stages  of  syjdii- 
11s  consist  in  a  hyperplasia  of  the  connective-tissue  cells  of  the  stitimn 
and  thickening  of  the  fibrous  framework,  together  with  an  increase  in 
the  cell-el  ernents  of  the  gland -substance  proper. 

The  cutaneous  lesions  of  secondary  syphilis  restilt  from  the  more  or 
less  complete  oltstruction  of  the  capillary  loops  of  the  papillae  by  the 
oeUs  of  this  indiffei-ent  tissue.  The  walls  of  the  capillaries  undergo  de- 
generation ;  the  coloring-matter  of  the  blood  escajkes,  causing  the  ihm'uI- 
iar  staining  of  the  syphilides.  In  the  macular  syphillde  the  abnormal 
cell-accumulation  is  less  than  in  the  papular  eruption.  The  chatiges 
which  occur  in  mucous  patches  differ  very  slightly  from  those  descril^ed 
in  the  cutaneous  lesions.  The  epidermis  soon  breaks  down ;  the  Malpig- 
hian  layer  and  papillic  are  infiltrated  with  the  cell  elements ;  while  the 
capillaries,  arterioles,  and  lymphatic  vessels  undergo  cbangea  almost 
identical  with  those  descrilted  in  the  initial  lesion. 
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In  the  later  or  ti>rtiary  Itfsions  of  tliij  skin  in  nypliilis,  the  infiltration 
is  deeper.  Cutaneous  ^iiimmata  consist  of  iigf^regii tions  of  the  c<-'ll-ele- 
ment^  heretofore  described,  which  are  crowded  into  the  subcntaneous 
areuliir  tissue,  into  the  cnnnertive  tiBsue  of  Ihe  true  skin,  hi  tin-  walls  of 
and  just  outnide  ilu}  vfsst'ls,  wlule  Ihe  endothelia  of  thes<*  vessels  under- 
go pnilifeniHoo  ami  aid  in  their  oednsion.  Ulceration  ensues  f mm  the 
rapid  airest  of  nntrition.  and  the  process  of  necrobiosis  is  aided  by  the 
depressetl  condition  of  the  tissues  which  usually  exists  in  the  tertiary 
at^^e  of  syphilis.  The  tertiary  lesions  of  the  mucous  surfaces  are  analo- 
gous to  those  of  the  integument. 

The  patholoety  nf  visceral  syphilis  presents  two  distinct  morbid  pro- 
cesses: (I)  the  hyperplasia  of  the  connective-tissue  stroma  of  the  oi^ns 
(cirrhosis);  and  {h)  the  ii.i;gre^dtion  of  the  syphilitic  cmbrj-onlc  cells 
<^mma).  Tlie  character  of  these  changes  in  the  different  organs  has 
been  given. 

Diagnosis.— In  a  typical  case  of  acquired  syphiiis  a  diagnosis  may 
be  made  upon  the  following  symptoms :  1,  an  ulcer  in  appearance  and 
behavior  like  that  descrilfwl  as  Iielim^iuf;  U\  i\w.  initial  lesion  of  this 
disi*]ise,  thi?  sore  occurring  not  less  tlinn  ten  days,  and  usually  about  the 
twi'niieth  day,  after  an  exposure;  2,  indiinition  and  enlai-gement  of  the 
ueait'st  lymphatic  glands  occurring  iu  fri)m  eight  to  fourleeu  days  after 
the  apjiearaure  of  the  ulcer ;  3,  after  from  two  to  four  weeks  of  seeming 
arrest  of  the  infection,  the  development  of  headache,  pain  in  the  back, 
slight  febrile  movement,  with  an  eruption  (sixth  to  seventh  week  after 
the  appearance  of  the  sore)  over  all  or  a  portion  of  the  bmly,  accom- 
panied with  an  unusual  sense  of  dryness  or  soreness  of  the  mouth.  ]jhar- 
ynx,  or  fauces ;  4,  following  or  occurring  with  these  symptoms,  genera! 
adenitis. 

In  the  majonty  of  cases,  excluding  even  those  in  which  the  sore  Is 
concealeil,  as  in  the  urethra^  etc.,  little  value  can  Ije  placed  upon  the 
appearance  of  the  ulcer  at  the  point  of  infection.  The  classical  '*  initial 
lesion"  of  syphilis,  with  its  welldetined  margin  of  induration,  feeling 
like  a  "sjiUt  pea"  or  ]>ie<'e  of  cartilage  when  gnisped  between  the  thumb 
and  finger;  the  absence  of  pain  and  periijheral  inflnmmati(m ;  the  pe- 
culiar •*8cooped-out"  concavity  of  Ihe  sore,  the  surface  of  which  is  cov- 
ered with  a  sKinty,  serous  transudation,  is  so  fre([uent.ly  absent  in  cases 
in  which  the  later  and  unmistakiible  signs  of  this  disi-jise  are  developed, 
that  it  alone  can  not  be  relied  upon  in  airiving  at  a  diagnosis.  As  stated 
heretofore,  tho  syphilitic  virus  may  l>e  lodged  in  and  absorl>ed  from  a 
phagedenic  ulcer  in  which  not  a  single  feature  of  the  sjjecifK;  sore  is 
pnssent.  ThH  same  is  true  of  the  herpetic  uloor,  or  that  resulting  from 
traumatism  or  the  inoculaiion  of  any  form  of  virus.  All  of  these  ulcers 
are  groiijwd  under  the  heading  of  "mixed  Bon's." 

Induration  of  the  glands  is  more  reliable  in  a  diagnostic  sense.  When 
the  typical  initial  lesion  is  present,  the  ensuing  adenitis  is  also  typical. 
In  the  iugiiinal  region  one  gland  of  the  group  after  another  is  enlarged 
and  becomes  indurated.  The  pi-ocess  is  slow  and  deliberate.  There  is 
no  perLideuills,  the  ghiuds  do  not  adhere  to  each  other  and  the  iuten'ea- 
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ing  tissues,  nor  To  the  int^timent.  Each  body  mny  be  distinctly  made 
out  by  palx>ation  and  moved  beneath  the  skin  independently.  There  is 
no  tenderness,  and  tlie  gbnd  is  leathery  to  the  touch.  Even  when  the 
sore  iiimixtU^  if  the  |>tiiigudeuic  or  inllnmniatary  pit>eesM  !»  not  suvere, 
the  adenitis  is  more  apt  to  be  specitic  thnn  inHamnmtory,  and  will  pos- 
sesa  the  features  of  syphilitic  bubu  in  a  sufficient  degi-ee  to  admit  of 
pcwopnttinn.  When  the  sperific  infection  is  crimpliruted  with  a  typicul 
pbngetienic  ulcer  or  gonorrhoia,  the  resulting  bubo  does  not  possess  a 
single  appreciable  feature  of  Bypbilitic  adenitis. 

The  eruption  of  syphilis  is,  of  all  the  symptoms  of  this  disease,  the 
most  i-elinhle.  When  Ihe  mnts  is  mixed,  uiul  the  cliaructer  oE  Ilie  ade- 
nitis doubtful,  the  early  cutauwjua  and  mucous  lesions  are,  in  the  vast 
majonty  of  oases,  ajipreciable  and  unmistakable.  Headache,  rise  in  tern* 
^H'rature,  pains  in  the  back,  etc.,  are  cnnUrmatory  symptoms,  but  inde- 
pendently of  no  value.  The  sumo  may  be  said  of  dryness  or  soreness  of 
the  mouth,  pharynx,  and  fauces.  Lastly,  general  adeailis,  which  occurs 
in  a  vaiying  degree  in  all  cases  of  syphilis  in  which  mercurtalization  has 
not  been  effected  at  a  very  early  dale,  is  a  strong  confirmatory  symptom, 
and  of  gnait  value  in  diagnosis  if  all  the  <ither  lesitms  have  esfmjied  ob- 
servation. The  giTatest  importance  is  attached  to  induration  of  the 
epitrochlear,  and  to  the  occipital  and  post-mastoid  glanda  The  former 
can  swircely  be  reci>gnlze<l  in  their  normal  state.  In  general  adenitis  a 
single  body,  feeling  like  a  small  bean  in  shape,  may  be  recognized  at  the 
inner  aspect  of  the  arm  just  above  the  elbow^,  where  it  lies  superficial, 
and  internal  to  the  basilic  vein.  When  any  inflammatory  process  e.\i8ts 
in  the  member  beyond  the  ellmw,  the  enlarged  gland  possesses  no  spe- 
cific diagnostic  value.  In  like  manner  lesions  nf  the  scaljn  face,  or 
mouth  mny  cause  enlargement  of  the  occipital  or  mastoid  l^-mphatic 
glands. 

A  diagnosis  of  syphilis  in  the  tertiary  period  must  depend  upon  a 
careful  study  of  the  history  of  the  case  and  the  presence  of  one  or  more 
of  the  lesions  which  l)elong  to  this  stage,  and  which  have  been  fully  de- 
srrilHMl. 

Proffnosis. — A  favorable  i>rogno8is  in  syphilis  will  depend  upon— 1, 
Ihe  physical  condition  of  the  individiiid  affected  at  Ihe  time  (if  inocnla- 
tiim  ;  2,  the  nnroguirion  of  tlie  disease  within  the  tii-st  two  or  three 
months  after  the  appe-arance  of  the  nicer ;  3.  the  faithful  and  energetic 
co-operation  of  the  physician  and  patient  in  carrying  out  the  measures 
to  be  given. 

That  syphilis  is  a  curable  disejLse  there  can  be  no  doubt.  Under 
fnvomble  conditions  the  symptoms  disappear,  leaving  little  or  no  trace 
of  the  infection.  In  common  with  all  diseases.  Its  severe  or  fatal  results 
are  seen  in  imtlents  with  an  inherit^nl  or  acquired  dyscrasia,  nnd  in  those 
wh(»e  nutrition  is  serimisly  impaired.  Even  in  the  worst  class  of  cases 
the  prognosis  is  not  wholly  unfavorable  if  proper  treatment  is  inalituted 
and  maintained. 

The  recognition  of  the  disease  and  the  institution  of  treatment  at  the 
time  of,  or  immediately  after^  the  appearance  of  the  eruption,  is  impor- 
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lant  in  securing  a  favorable  result ;  for,  if  this  is  done,  the  violence  of 
the  infontion  may  bR  mwIifitHl  iind  thu  deeper  legions  rendered  lesjf  severe. 

TrealmenL — The  treatment  of  sypliilis  is  divided  into — 1,  measnrea 
whit'h  tend  to  destroy  the  potency  of  the  virus  and  aid  in  al>sorptinn  of 
the  inllaitiniatory  jtrndiieta  «)f  t  his  disease ;  and,  2,  those  wliirli  lend  to 
improve  tlie  nutrition  of  the  titwuea.  lioih  are  e*«?ntiul  to  the  auix'.esHful 
management  of  tliis  formidalile  nffeeiion. 

To  the  former  belong  the  prepanitiuns  of  mercury  and  iodine  in  com- 
bination with  potassium;  to  the  latter  tonics,  the  careful  regulation  of 
the  habits  of  living,  nutritious  diet,  and  healthful  and  moderate  exeivi*e. 

Nothing  b  more  satisfactoriJy  demonstrated  in  Hcientitiu  medicine 
than  the  power  of  mercury  to  neutralize  and  destroy  the  virus  of  syphi- 
lis. Its  administration  should  usually  bciiin  with  the  jKwitive  i-ec«>g. 
nition  of  the  disease  at  the  appcjirance  of  the  eruption  (usually  alxrnt  the 
sixth  or  ninth  week).  It  is  always  advisable  to  wait  until  the  diagnosis 
is  assured,  i-ather  than  to  begin  treatment  with  the  recc^nition  of  the 
»oi-e  or  bubo.  It  has  been  stated  that  these  symptoms  ai*e  often  not 
reliabli%  while  the  early  culaneoiLs  and  mucous  lesions  are  praelicjdly 
pathognomonic.  The  grenti^at  objection  to  the  early  institution  of  treau 
ment  is  the  doubt  which  may  be  left  in  the  mind  of  both  physician  and 
patient  of  the  correctness  of  the  diagnosis  by  the  early  disapivearance  of 
the  initial  lesion  and  the  local  adenitis.  The  individual  affetried,  as  well 
aa  the  practitioner,  is  too  often  hilled  into  a  sense  of  security  by  the 
rapid  disappeamnce  of  the  early  symptoms ;  treatment  is  either  discon- 
tinued or  carelessly  carried  out  until,  after  several  weeks  or  months^  it  is 
discovered  that  the  dis<mse  has  taken  u  finn  holil  upon  the  tissni"*. 

Commencing  with  this  date,  the  managttnient  of  a  case  of  syphilis 
should  be  canned  on  for  a  period  of  two  years. 

It  is  of  the  utmost  importance  that  the  person  aifected  should  be  im- 
pressed with  the  gravity  of  the  situation  and  the  certainly  of  disaster  if 
the  ml(w  laid  down  by  the  mwlical  adviser  are  not  strictly  obeyed.  With 
the  proviso  of  obedience,  the  prognosis  should  be  a.s  encouraging  as  pt»s- 
sible.  RespuD:^ibility  for  the  result  of  treatment  in  this  disease  should 
not  be  assumed  unless  the  patient  consents  to  keep  himself  under  ob- 
servation for  the  period  above  given.  All  excesses  should  be  pmhibifed. 
The  use  of  tolwiccx)  should  not  be  pertnitted.  Alcohol  in  any  shap*»  is 
scarcely  allowable.  In  certain  cases,  where  digestion  and  assimilation 
are  impaired,  a  small  qnantity  of  whisky,  claret,  or  sherry  may  be  taken 
with  the  heaviest  daily  meal.  Sexual  indulgence,  if  from  no  other  than 
humanitarian  motives,  should  cen.se  for  at  least  a  year  from  the  ap|>ear- 
ance  t»f  the  initial  lesion.  The  child  of  parents,  either  of  whom  is  within 
the  tii-st  year  of  syphilitic  inociUation,  becomes  the  victim  of  a  dyscrasia 
which,  if  not  fatal  to  life,  ls  fatal  to  the  i^erftM't  useftdness  uf  its  pos- 
sessor. 

In  addition  to  the  danger  of  direct  inoculation  during  The  preraleilce 
of  the  chancre,  is  that  of  infection  to  the  mother  from  the  fcetus  in  utero 
or  the  child  in  the  act  of  parturition.  A  j>atient  under  treatment  for 
syphilis  should  retire  early  and  at  a  regular  hour,  avoid  exceraire  use 
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of  the  oyeR,  especially  at  night,  sudden  changes  in  temperature,  and  all 
articles  of  diet  which  arn  nut  readily  digestible. 

Of  the  preparntidns  of  morciiry,  preference  »huul(l  1«*  given  to  tlie 
protoiodide.  It  is  conveniently  administered  in  pills  nf  one-qnarter  grain 
each.  To  begin  with,  one  of  these  pills  should  be  given  three  times  a 
day  one  hour  after  eating.  The  indications  for  a  diminution  in  the  quan* 
City  are  pain  of  a  cnimp-like  nature  in  the  stomach  or  bowels,  with  or 
without  diarrha>a,  and  the  oceun-enc*  of  salivation.  If  (liarrha>a  results, 
it  will  lie  advisable  to  administer  about  one-quarter  gmin  of  (i]>ium  witli 
each  pill  of  protoi»Mlide,  or  to  reduce  the  daily  number  of  the  pills. 
Under  such  conditions,  inunctions  with  merrwrial  ointment  are  of  great 
ralue.  Salivation  may  be  guarded  against  by  careful  observation  of  the 
gums.  At  the  earliest  indications  of  tenderness  felt  when  the  teeth  are 
Hrmly  pressed  together,  or  when  direct  pressure  is  made  upon  the  alve- 
olns,  the  dose  should  tx;  diminished,  or,  if  necessary,  discontinued  for  a 
few  days. 

It  will  usually  suffice  to  administer  one-quarter  grain  three  times  a 
day  for  the  6rsr  month,  and  at  tlie  expiraticm  of  this  time  to  increase  the 
daily  quantity  to  gr.  j.  It  will  rarely  be  necessnry  to  give  more  than 
this  quantity,  although  in  some  cases  the  full  beneficial  effects  of  the 
remedy  may  not  be  realized  until  a  larger  daily  dose  is  given.  The  mer- 
cury should  be  continued  without  interruplion^*xceplingfor  Ihe  rensrms 
just  given — for  the  first  six  montlis  after  commencing  the  tn'utment.  At 
the  expiration  of  this  jjeriod  it  is  n  good  plan  to  discontinue  the  proto- 
iodide for  two  weeks,  and  then  administer  the  iodide  of  pota.ssium  in 
doses  of  grs.  x-xx  three  timee  a  day  for  one  month.  This  should  in 
time  be  slopi>ed,  and  the  pills  resorted  to  for  a  period  of  two  months, 
and  so  on,  alternating  the.se  two  remedies  f-o  the  end  of  the  first  year  of 
treatment.  For  the  first  six  months  of  the  second  year  the  alternation 
should  lie  equal— i.  e.,  one  month  of  the  potassium  ssdt,  and  the  next 
the  protoiodide.  For  the  last  six  months  of  treatment  a  greater  propor- 
tion of  the  iodide  of  potassium  shonld  he  given. 

In  addition  to  the  foregoing  it  is  of  great  importance  that  tonics 
should  be  administered  from  the  commencement  of  the  disease,  and 
especially  in  delicate  patients.  In  carrying  out  this  i^irt  of  the  trv-at- 
ment  mnch  better  msults  will  l)e  obtained  in  the  alternale  exhibirion  of 
sereral  tonics  rather  than  in  the  continued  nse  of  a  single  remedy.  A 
pri'piinition  of  irttn,  quinin,  and  strychnia  on  one  day,  given  in  the  projicr 
dose  immediat^'ly  after  each  meal ;  iin  emulsion  of  cxnidiver  oil  with  the 
hypophosphites  of  lime  and  soda,  each  gr.  j  to  the  tablespoonfid  on  the 
next  day  ;  and  tincture  of  the  chloride  of  Iron  on  the  third  day,  will  be 
found  a  convenient  and  useful  method  of  rotation. 

When  protoiwlide  of  mercury  can  not  be  (tbtained,  the  bini(>rlide.  in 
doses  of  gr.  ^  fo  ■^,  or  chloride  of  mercury  (corrosive  8td)Iimate),  gr. 


-^fy  niay  lie  substituted. 


If,  for  any  reasons,  mercurial  inunctions  be<rome  nw^asary,  proceed 
aa  follows:  Take  about  a  teaspoonfiil  of  mercurial  ointment  and  rub  it 
well  into  the  skin  of  the  groin  and  under  the  arms.    Or  spread  the  oint- 
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ment  on  lint  and  apply  it  to  these  parts,  holding  it  in  place  hy  lightly 
fitting  chttht's  ()r  baudaj^es.  It  aliould  be  used  only  at  night,  and  re- 
moved iiiMin  rising  by  wjLshinp  with  wartn  wat*?r  and  snap. 

The  hypodermic  injection  of  corrosive  sublimate  in  I  he  treatment  of 
syphilis  is  objectionable  on  account  of  the  annoyance  produced  by  the 
insertion  of  the  solution  Iwneath  the  integument.  It  is  an  unnecessary 
practice,  for  the  best  results  can  be  obtained  from  the  internal  adminis- 
tratiou  of  the  protoiodlde. 

In  tlie  treatment  of  tlm  tertiary  lesions  of  syphilis,  practiirally  the 
same  rule  of  practice  should  be  adopted  as  just  given  for  the  fiecond 
year  followiut;  the  a|»peai-ance  of  the  initial  lesion.  The  eTn])loyment  of 
iodide  of  iMHussiiini  in  full  doses  hastens  the  absorption  of  (he  intlumma- 
tory  products  of  this  stage,  while  the  protoiodide  destroys  the  potency 
of  the  virus.  Both  remedies  should  be  admimstei-e<l  in  doses  as  large 
as  can  be  borne  without  interfering  with  the  functions  of  the  digestive 
or;guns  or  pnKlucing  any  serious  constitutional  disturbances, 

lukfriled  i<i/phiUs. — The  fcrtus  may  bewmie  Ry])hilitie  fn»m  a  sj-plii- 
litic  father  or  mother.  If  pregnancy  occurs  within  the  first  year,  and 
especially  in  the  first  six  months  of  the  diseaae  in  the  mother,  the  child 
lieoomes  inoculated,  either  dyin^  in  ulero,  or,  It  earned  to  term,  usually 
pcrisbes  within  a  few  wiH'ks  after  its  birth.  If,  however,  the  disease  ia 
recognized  and  proi>er  treatment  instituted,  a  more  favorable  prognosis  i 
may  l>e  made. 

In  the  second  year  after  infection,  if  properly  treated,  a  motliermay 
bear  a  non  sy phililic  child,  although  the  chances  are  aj^inst  complete 
immunity.  During  the  tluiil  and  each  succeeding  year,  under  judicious 
management,  the  prognosis  is  still  more  favorable. 

A  female  jiatient  should  be  advised  of  the  greiit  danger  of  pregnancy 
uithin  the  two  years  immediately  following  inoculation.  When  she  has 
been  uuder  constant  and  proper  treatment  for  this  length  of  lime,  and 
has  betm  perfectly  free  from  symptom.-'  for  one  year,  the  gravity  of  the 
danger  is  diminished.  If  she  has  not  l>een  treated,  she  should  under  no 
eiifuni stances  be  made  liable  to  pregnancy.  In  case  such  a  wimmn 
shouhl  become  pregnant,  sheshoulil  Iw  treated  carefully  fur  .syphilis,  and 
in  this  way  the  infection  of  the  child  may  l>e  niodifie<l,  if  ni»t  pntvented. 

The  virus  of  sypliilis  may  lie  conveyed  by  the  spermatic  elements 
and  the  embryo  thus  become  Lnoculatetl.*  The  prognoais  is  more  favor- 
able in  proportion  to  the  length  of  time  which  has  elax>sed  after  the 
initial  lesion,  and  to  the  thoroughntfss  of  the  treatment  iiLstituled.  A 
syphililic  nmn  should  not  U'get  a  cliild  within  two  years  after  the  initial 
sore,  nor  at  any  later  period  unless  thorough  treatment  has  been  insti- 
tuted and  one  year  has  elapsed  since  the  disappearance  of  all  symp- 
toms of  the  disease. 


*  .^n  herotoforo  AtAtcd,  a  non-»V|)lil1iTic  mother  maj  bo  inoonlaled  (tarn  b  syphilitic  cbIM  in 
tho  Act  i>r  imrttiritioti.  Tliiit  tlii'  motlivr  b  ulso  eutijucteil  U)  Ilie  inHiinnri?  of  this  vinia  from 
Mrryinpiliu  uffBpri»gof  a  syphilitic  tathcr  la  provwl  by  ColMtUfe,  wliicli  i?,  that  «  previously 
hc«ltliy  motlivr  of  aiicli  a  child  can  nurui  il  n-ittiout  danger  of  chancr«  of  Ui«  nipple  antj  sjrpbi- 
litir  iofvclioD,  vrliilv  a  nuu-vypliilitic  i>urH  will  ltx»>tii«  iDuouliit«d. 
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S!/mptoms.—T)xe  symptoms  of  specific  infection  iu  (he  ehild  manifest 
themselves  iiauiilly  witlun  the  lirst  eight  or  twelve  wncks  after  i)irth.  Oo- 
casionnlly  the  disease  is  latent,  and  the  Rymptoms  do  not  nppeiir  until 
a  variable  period  has  elapsed.  Even  pnbertyniay  he  reached  before  it  is 
evident.  Excepting  the  chancre,  the  l«)cal  Ij-mphangitis  and  adenitis,  the 
evolution  of  the  symptoms  of  inherited  syphilis  is  not  u  alike  those  of  the 
acquired  form.    The  lesiuns  are  cutaneous,  mucous,  and  visceral. 

The  macular  or  papular  syphilide  ucrurs  in  most  rjistw,  and  may  be 
distributed  over  the  general  surface  or  confined  to  certain  limits.  It  is 
usually  first  Heen  up<m  the  abdiunen,  and  from  this  startiug  jxiint  it  be* 
comes  more  or  less  widely  disti-ilmted.  At  the  muco-culaueous  ninrgins:, 
and  in  the  folds  of  the  sfeia  where  irritation  is  greater  and  moisture 
exists,  condylomata  are  not  infrequent,  and  are  often  persistent.  Vas- 
cular, pustular,  and  tubercular  syphilides  twcur  in  a  certain  proportioa 
of  eases.  'ITie  tubercular  form  is  rare.  The  pustuhir  form  (syphUitio 
pemphigus)  jn<Ii<nites  a  low  order  uf  tissue  vitality,  and  justilieei  uu  un- 
favorable prognosis. 

Lesions  of  the  mucous  surfaces  occur  either  before  or  with  the  cuta- 
neous lesions.  Papules  and  excoriations  (mucous  patches)  are  found  in 
the  buccal  cavity,  on  the  tongue,  fauces,  and  pharynx.  I'M.s.sures  of  the 
lips  ai-e  not  uncommon,  and  especially  in  the  angles  of  the  mouth.  The 
infection  uf  the  mucous  membrane  of  the  nose  and  air-passages  leads  to 
the  distressing  coryza  and  cough  so  often  noticed  in  syphilitic  infants. 
Guramataof  the  skin  and  of  all  organs  occur  in  the  same  manner  and 
with  the  same  pnthologiral  significance  a»  in  the  ac<{uired  form. 

Treatment. — The  preparations  of  mercury  antagonize  the  vims  in  this 
as  in  the  acquired  form  of  8yi)hilis.  The  careful  mercurialization  of  the 
mother  during  pregnancy  is  important  in  preventing  the  development  of 
the  diwjise  iu  its  severer  forms.  Inunction  with  the  ointment  of  mer- 
cury should  lie  fiist  faithfully  tried  in  the  li-ealmeut  of  syphilis  in  the 
newly-born.  One  drachm  of  mercury  to  one  ounce  of  lanl  is  the  pro- 
jmrtitm  recommendeil  by  Bi"odie.  This  is  spread  upon  a  soft  Hanuel  belt 
and  worn  continuously  around  tin*  palieut's  waist.  The  niutmeiit  should 
be  renewed  as  needed.  If  the  l>enefic,inl  effects  of  tlie  menrury  are  not 
secured  by  this  methml,  the  internal  administnition  may  l>e  resorted  to, 
but  in  no  case  until  after  a  thorough  tri;il  of  the  inunctions.  The  bin- 
iodide  of  mercury,  in  doaes  of  ^f,  grain,  in  combination  with  oneqnar- 
ter  grnin  of  tlie  imlide  of  jiolassium,  is  advisidile  to  begin  with.  The 
doae  may  l>e  carefully  increiuwd  if  nwressary.  The  uourishmeut  of  the 
child  should  be  must  cai-efuLly  attended  to,  and  it  should  have  the  bene- 
fit  of  pure  air  and  comfortable  surroundings. 

Scrotum. —  Wounds  of  the  scrotum  should  Ik;  treated  as  simitar  le- 
mons elsewhere.  On  account  of  the  ^rreat  vascularity  of  the  tissues,  re- 
jjoir  is  usually  rapitL  The  contractility  of  the  dartos  and  cremnster 
inuKtrles  will  prevent  early  union  unless  the  stitches  are  closely  applied. 
If  tile  testicle  is  protruded,  it  should  be  disinfected  with  l-to-UHKK»sub- 
limaie,  returned  to  its  normal  position,  and  the  cavity  of  the  tunica  vagi- 
nalis also  washed  out  with  the  sublimate  sulutiim.    In  chising  the  wound 
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ndth  catgut  sutures,  the  edges  of  the  opening  in  the  tunica  should  be 
included.  A  «mn1I  Ixine  or  catgut  di-ain  should  be  inserted  into  the 
cavity  and  omei-ge  at  the  lower  angle  of  the  incision. 

Contusions  should  t>e  tiieated  by  rest  in  the  horizontal  posture^  cold 
applicjitions  nnd  mct'liiiniciU  support  benejitb  the  posterior  asi>eci  tif  the 
scrotum. 

(Efl^ma  of  the  scrotum  occurs  with  general  anasarra  and  witli  ascites. 
The  integnraent  is  tense,  pale,  and  doughy ;  pits  upon  pressnre,  and, 
after  puncture  with  tlie  hyiwdermic  needle,  a  clear,  watery  serum  ea 
oaims.     Hesides  the  indications  for  if^nstitutionul  treatment  direcleil  to' 
the  disease  pnjper,  puncture  with  the  lancet  in  several  points  will  tem- 
I>onirily  relieve  the  tension  and  danger  of  gangrene. 

Jir^flma  and  othpr  cutaneous  lesions  of  the  serotnm  do  not  demand 
especial  consideration.  The  same  general  principles  of  treatment  apply 
with  equal  force  to  all  the  cutaneous  surface.  The  prognosis  is  nofavor- 
able  on  account  of  the  irritation  to  which  this  organ  is  snltjected  from 
friction  with  tlie  dotliing  and  thighs,  and  especially  owing  to  the  iwris- 
tnltic  movements  of  the  dartos  and  cremaster  muscle. 

Cysts,  due  chiefly  to  the  retention  of  sebum,  are  occasionally  seen  in 
the  st^rotum.  They  are  usually  situated  near  the  raphe,  or  laterally  and 
posteriorly  upon  the  l>a«e  of  the  scrotum.  When  large  enough  to  cause 
Inconvenience,  incision  and  extirpation  of  the  sac  are  demanded. 

Erysipelas,  although  rare  in  this  portion  of  the  body,  la  met  with, 
and  is  often  obstinate  under  treatment.  Ganffrene  is  one  of  the  chief 
dangers,  and  must  be  guarded  against  by  free  incision  as  soon  as  thi 
tension  is  great.  PfUfffinon  of  the  scmtum  should  lie  treated  by  warm' 
applications,  poultices,  etc.,  and  by  early  incimons  to  relieve  tension  and 
give  escape  to  septic  matter.  Free  drainage  and  sublimate  irrigation  are 
indicated. 

Elepiiantiasis  scroti^  comparatively  of  rare  occurrence  in  the  tem- 
perate and  coldf^r  zones,  is  frequently  met  with  near  the  equator;  and  in 
some  of  the  West  Indies  and  the  islands  of  the  South  Tattifio  Ocean  it 
occurs  with  great  frequency. 

The  pathology  of  this  ftirm  of  (r<innc'ctive- tissue  hyijerplaaia  has  been 
given.  The  cause  is  nndniibtiflly  one  of  prohmged  irritation.  Thv  only 
treatment  is  extirpation  with  the  knife.  No  fixed  rule  of  oijerating  can 
be  laid  down.  The  jx^nis  is  at  times  buried  in  the  neoplasm,  and  shonid 
be  carefully  dissected  ont.  The  incisions  should  be  made  so  as  to  give  a 
cutauK>us  dap  in  front  and  beliind  sulficieully  hii^e  to  contain  the  lestea 
and  cord  withtuit  pressure  after  the  connective-tissue  new  formation  ha» 
been  dissected  out.  When  the  penis  is  included  in  the  new  growth,  the 
integument  should  be  saved,  to  cover  this  organ.  If  this  can  not  Iw 
done,  flaps  may  be  turned  from  the  thighs  and  alxlomen. 

The  ha;morrhage  in  this  procedure  may  be  controlled  by  working  be- 
tween fixation-foj*ceps,  or  by  the  adjustment  of  an  elastic  toimuquet 
around  the  scrotum  near  its  attachment  to  the  periufeum. 

Angioma  of  the  scrntum  is  rare,  and  demands  treatment  similar  to 
that  advised  in  the  chapter  nn  these  vascular  formations. 
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EpWielioma  is  mort-  frpqtiently  seen  than  either  of  the  forgoing 
neoplnsni-s  iind  rjills  for  inirue<liate  excision. 

FUiula;,  or  sinuses  of  the  scrotum,  may  be  caused  by  abscess  of  the 
tunica  vaginalis  testis,  or  by  any  lesion  of  the  testicle.  Abscess  of  the 
periuteutu  or  urinary  liMtula  may  al™  cause  lisluhi  of  the  scrotum. 
Stony  concreti(»us  ore  occasionally  met  with  in  tiatulK  of  the  scrotum 
th]>}Ugl)  wliich  the  urini'^  makes  its  escape. 

The  ti-uatment  should  be  directed  to  a  relief  of  the  cause  of  the  fis- 
tulous tracks.  If  this  is  accomplished,  the  sinuses  slionld  be  laid  open 
and  allowed  to  clo.se  by  pmnnlarion. 

Uamatoma. — Extravasation  of  blood  may  occur  either  in  the  tunica 
funiculi,  in  the  tunica  vajj^inaUs  testis,  or  in  both.  In  the  foiTaer  it  may 
be  diffufie  or  circumsc-ribed.  It  is  usually  diffuse,  Ihe  extravasation  ex- 
tending from  the  abdominal  opening  to  the  epididymis.  Wlien  only  n 
portion  of  the  sheath  is  involved,  the  htematoma  is  generally  confined 
lo  the  npper  segment. 

The  chief  causes  of  extruvasnliou  are  rupture  of  one  or  more  ve.ssela 
l»y  direct  traumatism,  or  by  over-di.stention  from  prolonged  strain,  which 
retards  the  return  circulation,  causing  rupture  of  a  vein. 

Hiematoma  of  the  tunica  vaginalis  testis  is  rare,  except  as  a  compli- 
cation of  chronic  periorcJtitis  strrosa  (hydrocele)  or  direct  violence;. 

The  diagnosis  of  harmatcmiu  in  either  of  the-se  positions  de]>enda  npon 
its  sndden  de\-el(tpment,  the  tendency  to  enlarge  progressively,  and  pain 
from  the  sudden  distention.  The  tumor  is  not  translucent.  The  exact 
nature  may  be  determined  by  aspiration. 

Serous  (fusion  (hydrocele)  into  the  sheath  of  the  cord  or  testis  jiro- 
gresses  slowly  and  jraiulessly.  The  tumor  is  translucent.  Exjjlorarion 
with  the  hypo<iei'mic  needle  and  syringe  is  a  safe,  painless,  and  positive 
means  of  diagnosis. 

Hernia  may  l>e  eliminated  by  a  consideration  of  the  Mstory  of  the 
case  and  the  absence  of  impulse  in  the  tumor  upon  coughing. 

7V^n^/n/f«^— Hiematoeele  may  Ihj  treated  by  the  expectant  method,  or 
by  snrgicnl  interference. 

Simple  and  limited  extravasation  requires  rest  in  the  dorsal  decu- 
bitus, and  the  ice-bag  locally.  After  the  haemorrhage  is  arrested,  absorp- 
tion may  be  expedited  by  judicious  and  well-ajjplied  pressure  by  strajv 
ping.  When  tlin  extravasation  is  extensive,  an  incision  should  l>e  made 
under  strict  antisepsis,  the  clot  turned  out,  the  bleeding-point  ligated, 
drainage  secured,  and  the  wound  close<L  Death  has  followed  in  some 
instances  whore  operative  procedure  has  been  too  long  delayed. 

Periorchitis  and  Peri-fpermatitis. — Intlammation  of  the  serous  in- 
vestments of  the  si)ennatic  cord  and  testicle  may  be  circumscribed  or 
diffuse.  An  intlammation  commencing  from  a  lesion  of  tbe  external  or 
scrotal  layer  usimlly  involves  the  entire  sue,  us  does  the  similar  process 
tieginning  (m  the  visceral  reflection  of  the  tunica. 

Ferispenimlifis  may  Ite  acute  or  chronic.  A  type  of  the  acute  in- 
flammation is  seen  in  severe  forms  of  epididymitis,  or  as  the  result  of 
direct  violence.    The  transudation  of  aerum  may  be  limited,  and,  as  in 
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pleurisy,  mlhesions  may  occtir  with  oblitemtion  of  the  sac,  or  snppnra- 
Hon  may  ensue;  or,  pa:»ing  into  a  subacute  and  clu»nlc  stage,  a  condi- 
dou  uf  true  hydrocele  of  the  cord  ensues  {perUpernuUiiis  chronica 
serosa). 

Effusion  into  the  sheath  of  the  cord  may  rommuninato  with  the  cavity 
of  the  tunica  vaginalis  testis  (Fig.  054),  or  with  the  peritoneal  carity 


Flo.  i^M.— Hvdroci:)^  nnhc 
cvrd  edtnaiuuivutinit  nitb 

The  ioMtTumeBt  U  pn^tevl 
Uirouicb  tti«  ownibrkiio 
Whkli  «e|wnt<a  t|j«  fluid 
hwa  [lit  jwntomeam.  ct, 
ToatiA.    (Alkv  iinb«rt.j 


Firt.  656.— (!,  Hydm- 
onle  of  llio  uoraouDi- 
tmmk-«tiuii«ttli  tlie 
peritoDc«lc*Tltv,  a, 
TonUi.  {AOarLiti- 
bwt.) 


Fio.  AM.— Kficytfcd 
hj'diueob  or  Um 
fiord. 


Fid.  ut.— njdnnit 
of  tbe  tuiiMX  vB|^ 
imlt*  UMtU.  (Alter 
Llolint.) 


(con;;enitaI  hydnwele)  (Pig.  655),  hut  thefle  rnnditions  are  rare.  It  is 
usually  contined  to  the  tun(^  funiculi  (Kig.  656). 

The  di/ignosi9  of  this  form  of  hydrocele  rests  upon  the  recognition 
of  a  ttnctiiating  tumor  in  the  line  of  the  cord,  and  the  exclusion  of  ha^mn- 
tocele,  varicocele,  and  hernia. 

The  sym|>t«mH  of  ha?matoceie  have  just  been  given.  The  peculiar 
feel  of  a  varicocele,  so  well  compared  to  the  sensation  felt  in  gntK^ung  a 
mass  ot  earth-woi-ms  between  the  fingers,  can  scarcely  be  mistaken.  If 
the  recumbent  jkwCuiv  i.s  assumed,  Ibe  varicttse  veins  are  emptied  and 
the  tumor  disappears.  Tins  can  not  occur  in  cyst  of  the  cord.  A  hernial 
tumor  gives  the  eharjictoristie  impulse  upon  coughiug  ;  a  cyst  does  not. 
A  reducible  hernia  will  disappear  in  the  recuml>ent  posture,  and  if,  when 
reduced,  the  finger  is  pressed  into  the  internal  ring,  it  will  not  recur. 
while,  despite  this  pre4*au(iim,  a  varicocele  will  reappear.  Esploratiim 
with  JL  hypodermic  needle  will  discUise  the  clianicter  of  the  cnntents. 
The  treatment  of  hydrocele  of  the  spermatic  cord  is  practically  the  same 
as  that  for  hydrocele  of  the  tunica  vaginalis  (estis, 

Periorchitift  may  also  be  acute  or  chronic.  In  acute  intlammation  the 
quantity  of  serous  transudation  may  he  large  or  small.  When  the  in- 
tlammatory  i)roces8  is  acute,  and  the  transudation  of  serum  so  limited 
that  the  opposing  surfaces  of  the  two  walls  are  not  kept  apart,  adhe- 
sions may  oecur,  with  partial  or  complete  obliteration  of  the  sac. 

The  c-auses  include  all  h^sions  of  the  scrotum,  the  testicle,  and  epi- 
didymis, the  process  naturally  extending  to  the  delicate  lining  membrane. 
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Clinmic  opi(UdyiuitiH  and  orrhiMs  nhnuUl  nink  ns  first  in  the  wtiology 
nf  Iiydrr>rele.  The  ititerfeit^nre  of  thi?  ivtum  circulution  here  will  pro- 
duce the  tmnstidaliun  of  fluid  in  the  same  way  as  ascites  oct-ars  in  cir- 
rhosis of  the  liver.  In  like  manuei-  varicosities  in  the  veins  of  the  Hj>er- 
uiatic  plexus  may  iudtiue  hydrocele.  The  imthologieal  ehaiiges  consist 
in  u  f.^neral  thirkeninp  of  the  visc'ernl  and  parietal  layei-s  of  the  tujuca^ 
due  to  the  development  of  connective- tissue  elements  iu  which  new  ves- 
sels are  formed. 

Kot  infrefiuenlly  little  peaH-like  IxHlies  are  seen  attarlied  to  the  vi»> 
cenil  surface  of  the  thickened  tunica,  or  they  muy  be  found  floating  free 
in  the  fluid  of  the  sac.  They  are  made  up  of  connective-tissue  and  flat- 
tened epithelial  elements.  Occasionally  they*  undergo  the  CAleaifoiis 
metamorphosis.  The  sac  of  a  hydrocele  of  the  tunica  vnginnlis  ti'stia  is 
almost  always  unilocular  (Fig.  0^),  but  in  rare  instances  it  is  bilocular, 
with  a  narrow  opening  of  communication  between  the  sacs  (Pig.  (J50). 
The  dividing  septum  is  made  up  of  the  products  of  intlnnimntion. 
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Flo.  t£6.— r*iial  ffirro  of  kfdrocde. 


Uj'pr  fif  t  ;.  .  .L;ic  (•nrrt,     A  A, 

EpUldjri^jw  ...  ..■.-  H,  CjivUy  of 
dtT«itkg)Hm.  Tr.  CnvUr  of  iba  tnnloft 
«lViBBli«  fnf]>riu*.  Zi.  IiifluniRDtorr 
new  fomatloB  UHwren  vv  vimatni  uul 
|>amtaJ  UjM».    (Aft«r  Kiidi«r.) 


The  fluid  of  hydrocele  is  amber  in  color,  or,  if  blood  has  been  ex- 
tmvasated  and  mixed  with  it,  it  may  be  brownisli-bhick  or  red.  Under 
the  microscope  it  is  seen  to  contain  compiund  gmnuhir  coiiuij^cles,  leu- 
cocytes, swollen  endothelial  and  at  times  (Tystnls  of  lOiolesterin  and  red- 
blcKMl  disks. 

Sz/mpf^m-it. — Hydrocele  of  flie  tunica  I'aginalis  testis  Is  nsiially  single 
— at  times  double.  In  shape  the  tumor  is  usually  pjTiform  or  <tval,  with 
the  Ini^st  diameter  of  the  swelling  below.  It  may,  however,  assume  a 
conical  shape,  with  the  apex  downwanl.  as  shown  in  Fig.  000.  The  his- 
tory is  generally  that  of  a  slow  and  painle-ss  swelling,  lii>t  noticed  in 
the  lower  jMi-tion  of  the  scrotum,  and  gmdually  extending  ui>ward.  In 
026  it  may  vary  from  a  muss  having  a  long  diameter  of  un  inch  or  tw<\ 
4T 
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to  as  niucb  as  ten  or  twelve  inches.  In  re«»nl  raapa  the  walls  are  thin, 
flurtnatittn  is  easily  made  out,  and  the  testicle  may  be  recognized  in  the 
lower  posterior  portion  of  the  sweUing:.  In  old  cases  the  waJls  may 
measmv  half  an  inch  or  more  in  IhiekncKs,  and  are  so  t<'ns<'  and  in- 
elastic that  to  the  touch  the  tumor  seems  wholly  solid.    The  difforentia- 

tion  includes  hydi-ocele  of  the 
coi-d,  encysted  hydrocele  of  the 
testis,  hernia,  varicocele,  and  i*a- 
riou8  neoplasms  or  swellings  of 
the  testis  and  epididymis. 

Hydrocele  of  the  cowl  is  ob- 
long or  spherical  iu  shape,  usu- 
ally of  small  size,  and  pves  a  his- 
tory of  a  swelling  commencing 
above  the  testicle,  which  origan 
can  be  made  out  by  palpfition  be. 
low  the  tumor.  Encysted  hydro- 
cele of  the  t*?s!iele  can  <mly  defi- 
nirely  Ite  made  out  by  puncture 
with  the  aspirator-ueetlle  and  ex* 
nrainnrion  of  the  contents  with 
the  microscope.  The  presence  of 
the  spermatozoa  will  determine 
the  encysted  character  of  the  tu- 
mor. In  hernia  the  swelling  be- 
gins at  the  inguinal  ring,  and 
travels  prognssively  ilowuward. 
If  reducible,  it  can  be  made  to 
disapi>ear  by  ;Lssuming  the  d<ir- 
sal  decubitus,  while  a  hydrocele 
would  be  unaffected  by  this  ma- 
nieuvn?.  Percuwiitu  upnn  ;in  in- 
testinal hernia  will  yield  resonance,  while  that  upon  Hie  lumi»r  of  hydro- 
cele gives  dullness.  Omental  hernia  is  doughy  to  the  feel,  while  hydn»- 
cele  is  tense  and  resisting.  Varicocele  rain  be  eliminateil  by  the  j>ecuUor 
impression  conveyed  to  the  fingers  when  the  worm  like  veins  are  grasiittl. 
The  solid  character  of  neoplasms  of  the  testis  or  epididymis  ran  be 
rpcogulzed  by  palpation.  Of  most  importance,  however,  is  the  employ- 
nieni  of  the  exploring  aspirator,  which  sjifely  and  easily  demonsintles 
the  liquid  character  of  the  contents  of  hydrocele. 

TreMnwul, — The  cure  of  hydn>celo  is  effeeteil  in  almost  all  rases  by 
operative  interference.  The  transudation  of  serum  into  the  ejiviiy  of 
the  tunica  vaginalis  testis,  symptomatic  of  sperlfic  disease,  or  any 
acute  local  affection,  may  disappear  by  absorption  under  proper  medi- 
cal treatment,  or  after  the  disappearance  of  the  acute  trouble.  These 
cases  are,  however,  exceptional ;  and.  if  absorption  does  not  <»ccur 
within  the  first  few  weeks  of  the  history  of  the  affection,  operation  la 
demanded. 


Fw.  KO.— Doubin  liydrocvle  of  Ihe  tnnicn  nwinann 
Wti*.  (rr»in  B  pAticnl  opwaled  upon  at  Mount 
Sinai  Uatpitat.) 
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The  operative  prwwlurt'.s  are  two  in  niiml>er— 1,  by  Injection,  and  2. 
by  inciKion.  The  fomior  nioth(Kl  Hhuiikl  \m  preft^rnnl  in  nil  rases  (tf 
recent  fornintiim,  in  which  there  is  not  great  thickening  of  the  walls, 
ami  in  whirb  the  sar  is  not  very  larjrt?.  !l  may  l>e  safe  lo  inoludt!  in  this 
«ueK'"'y  »'l  rjises  in  whirh  the  long  diann't(T  of  the  tumor  is  nol  nioiv 
than  five  inches,  and  in  which  the  depth  of  tissue  l*etween  the  integn- 
ment  of  the  scrotum  and  the  cavity  of  the  sac  is  not  more  than  half  an 
inch.  If  this  procedure  fails,  it  should  be  repeated  once  or  twice  Iw- 
fore  the  more  formidable  procedure  known  as  Vulkmann's  operation  is 
ondcrttiken. 

First  Method — LeHs^s  Operallon. — Shave  the  tumor  on  it«  anterior 
aspect,  and  cleanse  the  integument  thoroughly.  Inject  from  m  x-xv  of 
a  4-per-ceni  cocaine  solution  in  such  a  way  that  loral  anaesthesia  will  l>e 
obtained  through  the  depth  of  the  wall  of  the  sac  throughout  an  area  of 
half  an  inch  in  diameter.  Twenty  miuinis  of  pure  carbolic  acid  should 
now  \m  placed  in  the  syringe,  and  a  long  needle  attached.  Place  the 
jKitirnt  u]K)n  the  back,  separate  the  thighs,  have  a  pus-lmsin  convenient, 
support  the  tumor  with  the  left  hand,  making  the  parts  tense  by  j^ress- 
ure;  take  a  trocar-eannla  in  the  right  hand,  fimdy  seized  between  the 
thumb  and  linger  one  inch  from  the  jwiint  (so  thai  it  may  not  possibly 
be  thrust  in  farther  than  this  limit);  renieml»er  that  the  testicle  is  be- 
hind and  l>elow,  and  with  a  quick  and  accurate  thrust  carry  the  instru- 
ment through  the  anfe^thetized  zone  into  the  cavity  of  the  sac.  Tlie 
point  of  I'utiance  should  l>e  about  one  third  of  the  distance  fr<(m  the 
lower  portion  along  the  anterior  aspect  to  the  npper»  and  the  direction 
of  rhi'  shafr  of  (In*  trocar  sluvuld  be  upward  ami  si>mewhat  Imrkwui-d, 
Upon  removal  of  the  stylet  the  liquid  rapidly  e^scnpe.s  through  the  can- 
uhu  any  remnant  Iteing  forced  ont  by  compression.  Care  must  be  taken 
not  to  shift  the  cantilu  from  its  first  jwsition.  Wli'-n  the  fluid  is  emptie<l. 
carry  the  hypodermic  needle  into  the  cauula,  and  force  the  carbolic  acid 
into  the  sac;  withdraw  the  needle,  and  then  the  canula,  and  knead  Che 
scrotum  and  sic  so  as  to  distribute  the  acid  over  the  entire  surface. 
This  ojiei-ation  is  almost  without  {utin.  In  some  instances  a  slight  sense 
of  faintnesa  is  experienced  just  as  the  acid  is  injected.  The  patient 
should  be  kept  quiet  on  the  day  of  the  opprntion,  but  with  proper  sus- 
pension of  the  scrotum  he  may  l>e  allowed  to  move  about  after  twenty- 
four  hours.  On  the  day  following,  and  for  about  a  week  afterward,  the 
tumor  swells  up  as  if  it  were  ivtilling,  and  is  solid  or  doughy  to  the  feel. 
After  this  it  Iwgins  to  decrease  unlil  the  sac  is  obliterak-d  and  a  per- 
manent cure  ts  i^lTitcted.  A  scrot;il  wall  and  the  investing  serous  mem- 
brane nf  the  testicle  which  is  once  thickened  becomes  somewhat  thinner 
after  the  cure  of  the  hydrocele,  but  never  entirely  resumes  its  natural 
thickness. 

Second  Sftihod — VolhrnamCs  (deration. — Shave  the  scrotnm  and 
pnln-s.  narcotize  the  patient  with  etht^r.  and  over  the  ant^-rior  middle 
line  of  the  side  aiTfcled  make  an  incision  varying  in  length  vvith  tiie  size 
of  the  tumor  and  the  thickness  of  the  wall.  Usually  an  incision  from 
two  to  four  inches  in  length  will  suflice.     Cut  directly  down  nntil  the 
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sac  is  reached,  and  incise  this  to  aboat  the  same  extent  as  for  the  wound 
in  the  int<?^uineul,  allow  the  fluid  to  ewajie,  and.  wiili  a  gtMid-fliztnl  t-at- 
piil  contiuiioiia  suture,  stitch  the  cut  e<lge  of  the  parietal  layer  of  the 
tunipu  \af!:iDaIis  testis  to  the  edpt*  of  the  wound  in  the  skin,  making  an 
ojwnin^  not  unliki*  :i  button-hole.  Irrigiite  the  sac  with  1->i»-30(>0  8ulili- 
mate  solution,  and  insert  a  riil)l>er  dniina|re-tul>e  into  the  njtper  und 
lower  pftrrions  of  the  cavity,  and  »pl)Iy  n  siiblimate-panze  dressing. 

In  all  antiseptic  dressing  about  the  penis  it  is  essential  to  isolate 
this  organ  so  that  the  urine  or  the  usual  unclean  condition  of  this  or- 
gan may  not  infwt  the  wound.  To  do  this  after  (he  drainage  is  secured 
and  the  lirst  gauze  is  placed  around  the  tubes  alrmg  the  edges  of  the 
button-hole,  make  a.  hole  in  uH  the  layers  of  sublimate  gnnze  and  the 
sheet  of  prot^rtivp  large  enough  for  the  penis  ro  pass  through  without 
eonstriction.  Lastly,  tuck  the  dressing  well  up  under  the  sen»tum  close 
to  the  pi'rinaMim.  l«  k<K>p  the  gast^s  and  fecal  dist^harges  from  inferting 
the  wound.  This  operation  vnW  cure  any  case  of  hydrocele  which  will 
not  yield  to  the  more  conservative  procedure  of  Levis.  It  can  only  be 
dangerous  by  neglect  of  careful  drainage.  In  very  large  sacs  a  counter- 
opening  should  be  made  through  the  lower  ]iortiou.  Such  wounds 
rarely  requin;  more  than  one  or  two  ehanges  in  the  dressings,  and  only 
then,  as  in  all  surgical  wounds,  when  the  discharge  soils  the  dres.*iings, 
escapes  beyond  the  area  of  antisepsis,  and  becomes  offensire  by  decom- 
position, or  when  the  rise  in  temperature  indicates  the  presence  of  sep- 
tic absorption. 

Bone-drains  may  be  used  in  the  smaller  tumorsi,  but  rubber  gives  a 
better  gnarantce  of  perfect  drainage. 

Suppurating  periorchitis,  or  pus  in  the  cavity  of  the  tunica  vaginalis, 
may  be  treated  by  two  methods:  If  the  temperature  is  high,  the  sac 
painful,  and  the  scnituni  swollen,  Ihe  indications  are  for  free  incision, 
irrigation,  and  drainage.  Vnder  less  threatening  conditions,  the  aspira- 
t«)r  may  be  employed,  the  sac  emptied  and  repeatedly  injected  and  washed 
out  with  l-to-5iioo  sublimate  solution,  and  compression  applied  aftorwanl. 
In  this  way  obliteration  of  the  sac  may  be  achievetl,  as  in  the  treatment 
of  C()ld  abscesses. 

Varicoce/c. ^Varicosities  of  the  veins  of  the  spermatic  plexus  are  not 
uncommon.  Varicocele  is  chiefly  cjiused  by  gravity  and  tlie  meclmuical 
interfercrnre  witli  the  return  nf  l>lood  through  Ihe  spermntic  vein.s.  It 
occurs  with  greater  frequency  on  the  left  side,  where  the  vessels  are 
pressed  upon  l>y  the  sigmoid  tlexureof  the  colon  with  its  almost  constant 
weight  of  fecal  matter.  In  addition  to  this,  the  gre:iter  length  of  the  left 
spenuatic  vein,  which  enters  the  renal  vein  at  a  right  angle  to  its  axis, 
and  is  poorly  jirotented  by  valves,  are  cnuscfl  whii^h  sene  to  produce 
varicosities  up^in  this  side  more  frequently  than  in  the  right  plexus. 
Any  occupation  which  necessitates  the  erect  posture  Is  apt  to  add  lo  the 
8USfei)iibilily  of  this  dl«*Hs*>.  Hereditary  tendencies  must  I»e  considered 
in  its  H'tiology,  f<)r  frequently  members  of  a  family  thniugh  seveml  gen- 
erations will  be  affected. 

The  earlier  sympfitmB  are  a  feeling  of  heaviness  or  dragging  down  on 
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the  side  affcrd**!,  with  th**  nuiwamnrp  of  a  f^niaU  swelling  \t\  the  line  of 
the  cord.  P:iin  is  vaiiaMe,  and  is  smnptimijs  n-ferred  In  iUh  cont  (tr  to 
the  inguinal  refrfon  or  down  the  leg.  The  testirlo  lmnjB;B  lower  than 
natnnil.  and  alone  the  conl  can  be  felt  a  network  of  ttirgid  veins  extend- 
in>;  from  the  epididynda  towaird  the 
extemui  rin^.  To  the  touch  they  seem 
not  unlike  a  knot  of  earth  wnrnis. 
The  swelling  is  apt  to  be  largest  at  the 
lower  exireinlty  (Ki;:.  Gfill 

The  diaffjioifU  is  not  ditficnlt. 

The  swelling  of  inguinal  hernia  is 
spherical,  and,  when  coiuintsed  of  in- 
testine, it  is  resonant  oq  peirnssiou. 
If  the  hernia  is  reducible,  and  is  re- 
turned into  Ihe  cavity  of  t)ie  abdomen 
with  the  patient  in  the  recumbent 
jMxsture.  and  if  (he  index-finger  is  car- 
ried Into  the  iuteriial  riug  and  held 
there  while  the  patient  is  made  to 
stand  erect,  the  veins  will  again  refill 
and  demonstrate  the  varicocele,  while 
the  bemia  will  l>e  prevented  from  de- 
scending, tln'matouia,  or  hydrocele 
ut  the  cord,  ran  1>p  n'c<)gniE«'d  by  as- 
piration with  the  hypodermic  syringe. 

Treatment. — Very  few  cases  of  vari- 
cocele require  operative  interference. 
A  well-adjusted  suHi)en8ory  apparatus 
constantly  worn  while  in  the  en^ct  post- 
ure will  obviate  the  necessity  for  an 
operatiim  in  the  vast  majority  of  ia- 

stane€^s.  This  bag  may  Ih?  made  to  include  and  Btipport  only  one  half 
the  scrotum  and  a  single  testicle,  or  the  doultle  ehistic  apparatus  inny 
be  emi)loyed.  ^ATien  no  palliative  measures  are  effectual,  operative  in- 
terference is  demanded.  The  prifcedwres  are  two  in  number,  namelVf 
8uhcut<Mtie<rtis  ligature  (Keyes),  or  incision  and  lif/nfurr  hif  the  optrn 
Method,  mlfi  or  without  abfMion.  of  the  redtindani  xcrotum.  Ot  these 
two  operations  the  latter  Is  preferable.  It  is  an  ojien  operation,  nidlctd, 
and  invariably  succi's.sful  when  projwrly  chme. 

Firitl  Mfthf»t — Kei/»'fi*s  Opfift/ion. — Shave  the  scrotum  and  pubes, 
and  thoroughly  wash  these  surfaces  with  ether  and  snblimate  solution. 
The  patient  is  made  to  stand  er^Mt.  with  the  legs  wimrated.  in  onler  to 
distend  the  veins.  In  cold  weather  it  may  In-  nece.Hfjiry  to  have  him  sit 
in  a  tub  of  hot  water  to  indncx^  full  rtdaxution.  By  the  injectlrm  uf  co- 
caine, I  (M^d  ann-sthesia  should  !»e  obtained  in  the  parts  where  the  lignture 
is  to  be  inserted.     Krora  iii  x-xx  of  a  4-i)er-cent  solution  will  sultice. 

The  ligature  should  be  of  Chinese  twisted  silk,  not  too  lai^,  but 
capable  of  bearing  all  the  strain  which  will  oRiin:irily  Iw  brought  against 
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it.  This  should  be  thoroughly  soaked  in  l-to-2000 
for  several  hours  before  it  is  to  be  used.  For  passing 
the  mass  of  veins,  Keyes's  needle  (Fig.  662)  should 
better,  as  will  be  seen,  to  have  two  of  these  instrun 
not  be  obtained,  the  long  needle  of  Peaslee,  or  an 
needle,  may  be  substituted.    With  everything  in  re 
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Fio,  668.— Ee;es'B  varicocele-needle. 

follows :  The  operator,  by  careful  manipulation,  fini 
as  it  is  located  in  the  posterior  part  of  the  cord  n 
scrotal  attachment  to  the  perinteum,  separates  it  fror 
and,  by  tightly  pinching  the  scrotal  walls  between  tl 
of  the  left  hand,  holds  this  important  duct  behind  a 
of  the  veins. 

The  vas  deferens  may  be  recognized  by  its  dens< 
It  is,  as  a  rule,  smaller  than  the  veins,  but,  while  tb 
by  pressure,  the  vas  deferens  is  so  thick  that  it  can 
but  will  jump  from  between  the  thumb  and  finger  whi 
Once  eliminated  and  secured  behind  the  veins,  pres 
interrupted  until  the  threaded  needle  is  passed  ent 
walls  of  the  scrotum  from  before  backward  between  t 
the  plexus  of  veins.  If  two  needles  are  on  hand,  t 
through  should  be  left  in  position,  and  the  pressure  ^ 
finger  of  the  left  hand  being  no  longer  needed,  this 
to  facilitate  the  second  step  in  the  operation.  The  s 
out  being  threaded,  should  now  be  made  to  enter  bi 
the  same  opening  with  the  first,  and  as  soon  as  the 
the  dartos — but  not  deep  enough  to  puncture  the 
carefully  worked  between  the  veins  and  dartos,  aroi 
outer  side,  and  made  to  emerge  behind  at  the  sami 
other  instrument.  The  thread  is  now  disengaged  fr 
and  carried  through  the  eye  of  the  second,  which,  upr 
completes  the  circuit  of  the  ligature  around  the  ma 
be  tied  slowly  and  securely.  The  single  knot  is  prefe 
tion  of  the  double  knot  is  so  great  that  the  thread 
eifort  to  draw  it  tight  enough  to  constrict  the  veins 
has  twice  happened  to  myself).  The  first  needle  s 
drawn  until  the  ligature  is  secured,  since,  should  tl 
second  needle  will  alone  have  to  be  inserted.  As  I 
knot  i.s  tightened,  the  mass  within  its  grasp  should  Y 
ant  to  prevent  its  slipping  before  the  second  loop 
completed,  tlie  ends  are  cut  close  to  the  hole  of  enti-ar 
the  scrotum  separated  when  the  knot  and  ends  disap; 
tos.  A  light  sublimate  dressing  is  required.  The  pa 
jn  bed  one  day,  and  keep  quiet  about  the  house  fo 


THE   VESICIX^  SESnXALESw 


r4s 


Utile  or  Qo  pain  ia  experianced  after  the  operation,  nnd  none  in  its  i>er- 
formance.  if  a  few  minims  of  cocaine  solution  are  injected  near  the  pi^int 
wliere  the  neeillcs  I'nier  anil  emerp'.  Tlie  liKiinm'  Iwi-unies  encapsnled 
and  remains  ImrmU'ss.  Intlnmmaiion  nnd  suppuraiion  are  scarvely  pos- 
8il)l«  where  the  antiseptic  details  are  properly  rarrie«l  out.  The  tissues 
around  and  l>eUm-  the  tlireiul  are  indurated  \nthin  a  few  hours,  ami  re- 
main m  for  a  number  of  weeks,  the  ct»nKUl'*»led  bJood  uuiIer«oinK  eradnal 
^absorption.  Cutout  is  not  reliable  as  a  li^iture  in  thiN  uperalion,  on 
account  of  tlie  danger  of  too  rapid  iiI>8orj»tioa.  In  one  i-ase  1  failed  with 
this  tnaterial,  afterwartl  effecting  a  cure  with  silk,  w-hicli  was  emidoved 
at  the  su^.L;eHtioti  of  Prof.  Keyes. 

i^rtintl  Jftl/iofl — Ligaittre  through  an  Open.  Wound. — Anjestheti/e 
the  patient,  shave  the  parts  thoroughly,  and  expose  the  cord  by  iiu  in- 
cision several  inches  in  length  made  along  its  anterior  Intend  usjwct 
fn>ni  the  external  inguinid  opening  downward.  Seiirch  for  the  van 
deferens,  which  can  be  easily  rei-ognized.  after  the  skin  is  tnrneil  aside. 
!>y  its  cartilaginous  find  ;  have  this  held  to  one  .sidf,  and,  with  an  anen- 
rism-needle  armed  with  ^od-sized  catgut  li^j^turos,  tie  the  veins  sepa- 
rarely  in  three  ur  four  different  idiices.  I)exinning  at  the  external  ingui- 
mil  riui;  ami  euding  at  the  epididymis.  The  wound  should  W  closed 
with  catgnt,  nnd  a  bone  drain  itiserted. 

In  a  majoiity  of  cases  the  scrotum  will  be  so  elong-atetl  tliat  :mi- 
putatiou  of  the  redundant  portion  ia  necessitated  after  the  veins 
are  tied. 

In  perfurming  this  opemlion  llonry^s  or  King's  dump  will  be  found 
of  great  service  ;  which,  if  properly  adjusted,  allows  the  amputattoD 


Vio,  OSt.— Hcnrj'B  lontal  etomp. 


to  h^  made  and  the  edges  of  the  wound  sewed  with  rinse  silk  sutum 
while  the  instrument  is  ia  position,  thus  avoiding  nil  hamtorrhage  nnd 
the  uece.ssity  for  a  single  ligature  in  the  line  of  amputation.  If  tliis 
instrument  can  not  be  obtaineil,  the  testicles  miiy  Ik^  pushed  up  into 
the  riu^  nnd  the  ampntatinu  cffn'tcd  by  cutting  acniss  the  S4'nitiini 
below  the  fingers  of  an  assistant  which,  by  grasping  the  tissues  properly, 
control  all  bleeding. 

Tfie  Veainihr  i^minaley  and  Vajt  Dtiferens. — The  srminaf  rrgirht 
occasionally  wanting,  from  failure  of  development,  or  from  atrophy 
flfl  a  result  of  intl:immati<m.  Wounds  of  these  org:ins  ai-e  i-are.  If  In- 
cised or  punctured,  tenipoiury  Hstula  may  rtssult,  with  sulsequent  ntro- 
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phy.  Tinfi^immafr'tm  of  the  vesictilfc  Rominnles  orcnre  by  Rxlonwon  from 
the  urethra  or  fi-ora  the  epidiilymiw  and  vas  deferens,  or  with  i>it)stJilitis 
orpnH'lilis.  (k-i'luHinii  of  I  he  ejaculiitin-y  dnet  indaees  t>vei-ilif*lention  of 
these  urgiins.     Several  cases  uC  calculus  of  the  duet  have  beeu  rtHTuiYled. 

The  dlaffnoMiit  in  dilatation,  hyiiertrf»]»hy,  or  inflammation  of  these 
cysts  depends  upon  careful  rectal  exploration. 

The  WW  d^erens  is  more  or  less  involved  in  all  infl:imTnator.v  pro- 
cesses which  (jceur  in  the  ei)ididymis.  It  is  also  subject  to  invasion  by 
inflamniation  fivm  the  urethra  and  pi-nstute.  Tuberculosis  of  this  ves- 
sel may  follow  tuberculosis  of  the  testes  and  epididymis.  I>f8ions  of  this 
organ  njiiuire  no  especial  consideration. 

JSpididymU. — Neoplasms  of  the  sheath  of  the  si>ermatic  cord  are 
rare.  In  his  excellent  monograph,  Kooher  mentioos  isolated  cases  of 
lipoma,  libroma,  or  myxo-fibromu  nnd  san^oma. 

Epididymitis  results  occasionally  from  direct  violence,  bnt  is  chiefly 
duo  to  urethritis  ami  the  exlensi{)U  of  the  iuthuumatory  i>roces»  along 
tho  va.s  deferens.  Metastatic  or  ^^sympathetic"  inltammalion  of  this 
organ  is  very  rare.  It  may  be  acnte  or  chronic.  Tho  inflammatory  pro- 
OBss  may  be  cotitliied  to  the  epididymis  or  invade  the  testicle.  Acme 
epididymitis  always  involves  the  tunica  vaginalis  (with  wldch  it  is  in 
contact),  and  very  fivquently  the  testicle.  Specific  urethritis  stands  first 
in  order  in  the  causation  of  epididymitis.  The  introduction  of  a  sound 
or  catheter,  the  totlgment  of  a  calculus  in  the  urethra  or  prostate,  strict- 
ure, cystitis,  and  prostatitis  may  also  cause  this  disease. 

The  Hijuiptwns  of  acute  epididymitis  are  a  sense  of  uneasiness  or 
pain,  varying  in  intensity  in  the  oi^m  affected,  or  in  the  cord  or  groin. 
It  is  increased  by  pressure,  when  the  erect  posture  is  assumed,  or  in 
walking. 

In  severe  cases  a  chill  or  rigors  occur,  followed  by  a  marked  rise  in 
tem[>eniture.  Upon  inHi)e<:tion  thci>;  will  be  more  or  Iei*s  induration 
along  tho  posterior  border  of  the  testicle,  with  heat,  redness,  ami  ten- 
sion. The  testicle  is  more  or  leas  enlarged,  and  very  frequently  there  is 
a  serous  transudatitm  into  the  cavity  of  the  tunica  vaginalis  testis. 

The  pathological  changes  consist  chiefly  of  hyperromin  and  infiltra- 
tion of  the  connective-tissue  framework  with  embryonic  cells.  The 
epithelial  lining  membiune  is  aJso  thickened  and  injected. 

The  diagnosis  deiwuds  upon  the  symptoms  above  given.  The  proff- 
Tto/iif  is  usually  favomble.  One  attack,  however,  predispo.sefl  to  another. 
In  some  instances  occlusion  of  the  efferent  apparatus  results  from  cx>n- 
traction  of  the  pmdui'ts  of  inHammaticm,  and  sterility  follows.  8|>er- 
rantie  fistula  is  tho  rule  in  those  cases. 

The  treatment  consists  in  the  administration  of  saline  laxatives  in 
order  to  empty  tho  alim<*ntary  canal.  The  i>alient  should  be  placed 
upon  his  back,  and  the  intlamed  orgitn  supported  hy  either  a  three- ixu- 
nered  pillow  betwetm  the  thighs,  or  a  towel  pinned  amuml  both  thighs 
just  ImjIow  the  Iwse  of  the  scrrjtuni.  rjMin  this  a  small  bladder  filhil 
with  crushed  ice  may  be  placed,  and  the  inflamed  oi^n  allowed  to  rest 
upon  it.     If  cold  is  not  grateful,  warm  cloths  or  a  poultice  may  be  sub- 
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stitutetL  The  application  of  from  three  to  six  leeclim  will  at  times 
rt-ilieve  tlip  locul  c-oiija^siion. 

Usually  rest  in  l>ed  will  ainne  suffire  to  effe«t  ii  cure.  Id  siime  in- 
stances oj^erative  interference  ia  indicnt^'d.  \Vln'n  thi;  UMi.siim  is  Ki*«t 
and.  the  pain  extrem»*.  the  happiest  results  will  follow  multiple  puncture. 
Proceed  as  follows  :  Take  a  sharp,  nan-ow  knife  and  pash  it  through  a 
cork  until  from  a  quarter  to  half  an  inch  of  the  point  is  exposed.  Hold 
the  organ  in  tho  loft  hund  ho  us  to  exiMtse  the  i>osIerior  aspect  of  the 
epididymis  and  make  the  skin  fairly  ten.se,  and  plunge  the  blade  in  up  to 
the  cork  in  from  two  to  six  or  fen  points  along  the  most  swollen  uud  in- 
diirated  jMirtions  of  the  tumor.  A  froe  escape  of  (Jark  blcH)d  follows. 
The  operation  is  very  painful,  hut  the  relief  is  marked  and  immediate. 
A  suspensory  bandage  should  he  worn  duiing  convalescence.  The  treat- 
ment of  chronic  epididymitis  nill  be  considered  with  that  of  orchitis. 

The  Testicle, — Wonnda  of  this  organ  do  not  demaud  especial  cousid- 
enition.  Hrnua  of  the  tubuli'H  not  iufre<|uently  occurs  fnim  ininsicm  or 
puncture  of  the  tunica  albngineii.  Keduction  is  practinilly  imixts-sible. 
The  protrudetl  portion  should  be  tied  off  with  a  catgut  ligature,  the  ex* 
ces-s  of  9ubstan<;e  beyoad  the  thread  cut  off,  and  the  organ  returned  to 
the  normal  position. 

Inllammaiion  of  the  testis  (orchitis)  may  result  from  direct  violence, 
from  the  extension  of  an  epididymitis,  or  from  metastasis.  Orchitis  is 
fretiuently  met  with  as  ii  symptom  of  **  mumps,"  bat  the  relation  between 
these  two  processes  is  not  undei-st^KMl. 

The  symptoms  are  enlargement  of  the  orgiin^  with  pain  usually  in- 
tense. The  swelling  is  slow  on  account  of  the  great  resistance  offered 
by  the  tunica  albiiginea.  The  skin  over  the  organ  is  tense  and  reddened, 
and  at  times  irdematous,  especially  when  an  epididyruitis  precedes  the 
intlammatory  prtMT.ss  in  the  testicle. 

In  severe  cases  gangrnne  may  ensue,  and  the  tunica  vaginalis  and 
scrotal  walls  may  become  involved.  In  mild  cases  the  palhotogiccA 
changes  are  chiefly  liyiwriemia  ami  the  formati(m  i>f  a  limited  iimounl  of 
embryonic  tis.sue  along  the  blood-vessels  and  in  the  connective-tissue 
septa  of  this  organ.  In  the  severer  forms  this  process  is  greatly  exag- 
gerated, and  as  a  result  of  the  extetisive  hyperplasia  the  circulation  is 
arrest*Hl,  and  death  of  the  tubular  structure  ensues.  Ox*,  If  gangrene 
does  not  ocxiur,  atrophy  of  the  sei^retory  apparatus  follows  as  a  result 
of  contraction  of  the  pi-odncts  of  intlamniaHon.  In  some  instances  the 
swelling  subsides,  leaving  no  marked  changes  in  the  organ. 

The  proffnoxis  is  in  exact  relation  to  the  symptoms.  Mild  cases, 
especially  in  the  forms  occurring  with  urethral  epididymitis  generally 
terminate  in  one  or  two  weeks  iu  recovery  and  restoration  of  the  organ 
to  its  normal  condition.  In  cases  where  the  symptoms  are  severe  from 
the  start,  the  prognosis  is  grave  unless  early  ivlief  ia  afforded,  and  even 
then  it  is  not  always  favnrnhlo. 

Treaiment. — Rest  in  the  dorsal  deonbitus  should  be  insisted  upon  in 
even  the  mildest  cases,  for  not  infrequently  dangerous  orchitis  is  pro- 
voked by  n^lect  of  this  precaution. 


746 


A  TEXT*-B0OK  ON  SURGERY. 


The  position  of  the  tcstlc'le  should  be  eleiuttul,  as  in  e jiidid 71111 11& 
Tlie  htcal  application  of  (v)ld  is  gniteful  and  advantagwuis  in  most  cases. 
The  oi^n  is.  howt-ver,  so  8«nsilive  that  no  pi-essure  is  tolerated.  This 
onn  be  tibviated  by  making  a  ring  of  cbttliB  wra|)ped  amund  a  small 
hoop,  leiivin^  a  lumen  larg*'-  Bnimgh  to  iiinhnlo  tlie  scrntnm  nnd  jM-nia 
The  ice-bug  is  laid  npon  thia  ring,  which  preventa  any  pressure  upon  the 
intlamed  organ. 

When  the  effusion  is  rapid.  causin;c:  dangeroos  tension  of  the  fibrous 
oap.*4uIe,  surgical  iulerlerence  in  imi>erative. 

The  operation  consists  in  seizing  the  organ  with  the  left  hand,  so  as 
to  render  it  steady  and  the  skin  tense,  puncruring  the  scrotum  and  pa- 
rietal layer  of  tlie  tunicn  vaginalis  testis,  nnd  thus  .sulH-utaneously  making 
a  series  of  incisions  tlimugh  the  tunica  albnginea  on  its  anterior  and 
anterodateral  aspects.  The  incisions  should  be  at>out  half  an  inch  in. 
length,  and  are  much  preferable  to  simple  puncture. 

The  danger  of  heraia  testis  does  not  contraindicate  this  pn>cedure. 

Chronie  orckitU,  ncit  due  U*  syphilis,  is  com])arutivt*ly  rare.  AVhen 
it  occurs,  it  usually  follows  an  acute  intlnranmHon.  The  pathntngii^l 
change  o^insista  in  a  thickening  of  the  tunica  albuginea  and  of  the  con- 
nect! pe-ti»sne  septa.  Embryonic  cells,  collected  in  groups  or  nests,  In 
various  stages  of  development,  are  crowded  along  and  around  the  blood- 
vessels and  seminiferous  tubules,  as  well  as  scattered  about  in  the  inter- 
tubular  spaces.  As  the  process  coDtinuas  the  tubules  disappear  under 
the  jii-essun*  of  the  new  iafianimfition-tisjuie.  In  a  certain  prH|M>rtion  of 
cases  cysts  form  in  the  following  manner:  The  peripheral  cells  of  one  or 
more  foci  of  the  embryonic  tissue  organize  into  connective  tissue  and  aid 
in  forming  the  investing  capsule.  The  cells  within  this  new  capsule  un- 
dergo granular  metamorphosis,  and  later  liquefaction,  by  absorjition  ol 
fluid  from  the  surrounding  vesseb.  In.  other  eases  foci  of  suppuration 
(multiple  abK<:e.ss  of  the  testicle)  may  remain  from  an  acute  inflammation 
and  be  present  in  chmnic  orchiti.'*  long  after  the  acute  symptoms  hare 
subsided.  The  contents  of  these  foci  may  also  undergo  caseous  degen- 
eratioiL 

The  symptoms  of  chronic  orchitis  are  those  of  pn)gressivp  enhirge- 
ment  of  this  organ.  Tn  some  instances  pain  is  wanting,  in  othera  it  is 
present,  though  less  intense  than  in  the  acute  form,  wliile  in  a  tliinl  cate- 
gory may  be  classed  cases  of  chronic  orchitis  with  intercurrent  attacks 
of  acute  inflammation  and  the  accumimnying  exacerbations  of  juiin. 
The  organ  varies  in  .size  from  two  to  four  or  live  inches  in  its  gjvalest 
diameter.  Much  annoyance  is  occasioned  ha  the  larger  tumors  by  the 
dragging  upDU  the  cord. 

The  diagnosis  is  between  hydrocele  of  the  tunicn  vaginnli.^  inflam- 
mation of  the  walls  of  this  cavity,  with  exudation  and  thickening  nnd 
adhesfon  to  the  te-sticle,  syphilitic  orchitis,  and  tubercnlusis  testis.  Hy- 
drooele  is  easily  excluded  by  fluctnation,  translucency,  and  aspiration. 
In  jM-riorchitiswith  i-xridatinn  and  adiiesitms.  dillerentiHtion  will  al.  rimes 
be  dillicuU.  The  obliteration  of  the  cavity  of  the  tunicn  vaginalis  renders 
the  superficial  tissues  less  freely  movable  upon  the  body  of  the  testis. 


TUBERCtT^OSrS  OF  THE  TESTICLE. 


In  orchitis  the  stirface  of  the  enlargement  is  smooth,  spherical,  and  of 
like  consistence  at  all  points ;  oft<?n  in  ]>eriorchilis  ridges  of  new  tissue 
can  be  made  out  \  there  are  soft  spots  or  depressions  which  can  be  recog- 
nized by  careful  |)alpation. 

If  syphililii'  oriihitis  is  suspected  (even  it  the  hirtory  of  this  disease  is 
denied),  it  will  be  advisable  to  administer  the  pratoiodide  of  mercury  and 
the  iodide  of  iM»tiiHHiuiii  f<ir  aevemi  weeks.  The  marked  dimimidou  of 
the  tumor  will  be  cnnfirmiilnry  of  the  suspicion  of  Ihe  syphiliiir  dys- 
crasta.  The  extraordinary  weight  of  a  sypliilitic  testicle  should  be  Iwrne 
in  mind. 

Tubercui<isis  testis  is  usually  preceded  by  the  deposit  of  tuberculous 
matter  in  the  eiHdidymis.  Puln  in  this  affection  is  insignificant  and  en- 
tirely disproportionate  to  the  rapidity  of  the  intiltnition  and  enlarge- 
ment. Moreover,  orchitis  and  epididymitis  may  usually  be  traced  to 
some  direct  and  exciting  craiise  which  is  absent  in  tubercuhir  disease. 

Tlie  indications  in  trtalinent  are,  first  of  all,  hi  remove  every  cause 
of  irritation,  to  keep  up  the  tone  of  the  system  by  judicious  feeding 
and  medication,  and  to  support  the  heavy  organ  by  suspension.  WTien 
these  measures  fail  to  arrest  the  disease,  or  when  the  jiain  l)econiesso 
great  that  the  patient's  comfort  is  interfered  with,  or  when  the  disinte- 
grntion  of  the  organ  is  thi-eatened,  castration  may  l>e  enterlainiHl.  Be- 
fore carrying  out  such  an  extreme  measure,  tke  precAQtlon  should  be 
taken  to  explore  the  organ  through  an  incision  in  the  scrotum,  In  order 
to  determine  its  exact  condition  before  removing  it. 

TuderculosU  of  the  Testicle  and  Epididymis.— True  miliary  tuber- 
culosis of  the  testicle  and  epididymis  is  rompiiratively  rare.  Many  cases 
wliich  have  been  recorded  as  tuberculosis  must,  upon  analysis,  l»e  classed 
with  a  non-tu1)ercular  iutlammation,  the  embryonic  tissue  of  which  has 
nndcrgtine  cawHuis  degeneration. 

Tubercular  disease  of  the  testicle  alone  is  the  exception.  The  epi- 
didymis is  usually  first  invaded,  and  from  this  point  the  new  tissne 
spreads  into  the  testicle,  and  not  infi-eqnently  along  the  vas  deferens  to 
the  seminal  vesicles,  as  well  as  to  the  tunica  funiculi  and  tunica  vagi- 
nalis testis. 

While  it  may  be  slow  in  some  instances,  as  a  rule  the  inv.ision  is 
rapid,  occupying  from  two  to  eight  weeks  in  a  gtmeral  Inliltratinn  of 
both  organs.  Tlie  ftiftnptoms  are,  upon  the  whole,  olwcure.  One  point 
of  great  diagnostic  value  is  that  the  pain  is  entirely  disproportionate  to 
the  rapidity  and  extent  of  the  tumefaction^  In  simple  oi-chitis  and  epi- 
didymitis, pain  is  extreme  and  pre-ssure  unbearable.  In  tabercular  t)r- 
chilis  pain  is,  as  a  rule,  slight,  and  may  not  be  present  at  all.  In  a 
certain  proportirm  of  cases  there  will  be  sudden  and  recurring  exacer- 
bations of  pain,  indicating  a  circumscribed  acute  orchitis,  the  result  of 
irritation  fitun  tlie  presen^-e  of  the  cell-elements  of  the  tubercular  pro- 
cess. Ulceration  and  the  formation  of  fistula;  occur  in  a  certain  propor- 
tion of  cases. 

In  simple  orchitis  and  epididymitis,  the  cord  is  not  inrolved.  while 
not  infrequently  in  tuberculosis  the  deposit  rapidly  travels  along  the 


748 


A  TEXT-noOK  ON  SURGERY. 


vas  deferens.     Onwped  between  the  lingei-s,  the  tiilM^rciiInr  orf^an  is  felt 
to  l>e  bard,  and  its  surface  uneven  and  nodolnr. 

The  inilial  morbiil  eliange  is  the  depiisil  around  the  »eiiiinifi_TOU3 
tubes  of  rinsters  or  nests  of  Iyra])!ioid  cells.  Within  the  tubes  the  eudo- 
thelia  are  thickened  nnd  undergoing  gninulnr  or  caneons  nielamoiiihtMis. 
Later,  the  connective- tissue  septa  become  infiltnUwi  witli  tlie  new  ceils. 
The  process  ends  in  compression  and  destruction  moi-eor  less  complete  of 
the  tubules.  The  ceiit^i-s  of  these  clusters  of  cells  farthest  removed  from 
the  vascular  network  undergo  granular  or  caseous  metamorphosis,  form- 
ing at  limes  cyst-like  caverns,  or  at  other  times  abscessca  and  listula\ 

Treatmenl. — The  prognosis  of  tubercular  disease  of  these  organs  ia 
so  grave  that  when  an  early  diagnosis  can  he  made  out,  extir))ati<iii  of 
the  diseased  tissues  should  be  considered.  If  only  one  side  is  involved, 
and  the  other  organ  is  fully  developed,  there  should  be  no  hesitation  in 
advising  the  o[>eration  of  castration. 

When  the  iliiignosis  is  doubtful,  it  will  1«  wise  lo  keej)  the  patient 
under  constant  observntion,  with  especial  regard  to  the  advance  of  the 
disease  along  the  cord,  and  when  this  ia  evident,  nnd  when  there  ia  no 
positive  evidence  of  iiiberciiljir  deposits  elsewliere,  extirjintion  is  Indi- 
cated in  order  to  prevent  invasion  of  the  prostiite  and  general  dissemi- 
nation. When  both  organs  are  involved,  the  qaestion  of  complete  cas. 
tration  is  one  of  doubtful  propriety. 

JEnL-kondroma  of  the  testicle  is  not  altogether  infrequent.  It  occojrs 
most  often  after  injury.  While  it  is  prone  to  originate  in  the  organ,  it 
may  spread  from  the  epididymis  to  the  testicle.  The  volume  of  the  organ 
varies,  at  times  reaching  a  lai-ge  size.  Enchondronia  testis,  as  with  al- 
most all  forms  of  neoplasm  seated  in  this  stntcture,  is  apt  to  undergo 
cystic  degeneration. 

Tlie  diagnosis  must  be  l>ased  u]Km  the  hai-d,  elastic  feel  peculiar  to 
this  form  of  tumor. 

The  treatment  is  either  exjiectant  or  operative,  as  circumstances  may 
demand.     Castration  is  indicutwl  when   the  disease  Is  unilatenU,  and,] 
when  the  size  of  tho  tumnr  is  such  that  the  function  of  the  opposite  ui^gaaf 
is  threatened. 

Adenoma  tentis  occurs  chiefly  from  the  twentieth  to  the  fortieth  year 
of  life.    It  has  so  &r  not  been  observed  during  childhood. 

The  development  of  the  tumor  is  usually  rn]>id,  attaining  a  diameter 
of  three  or  four  inches  or  more.  Only  one  organ  is  nsnally  affectwl. 
Pain  is  not  a  pmminent  symptom  in  the  eiirlier  history  of  this  neo- 
plasm, but,  after  the  growth  attains  a  sufficient  hulk.  It  causes  more  or 
less  pain  by  pressure  and  weight.  To  the  touch  it  is  soft  and  compres- 
sible. The  formation  of  cysts  in  various  portions  of  the  neoplasm  is 
frequent  (cysto-adenoma)  (Fig.  804). 

Under  the  mirroscoije  the  epithelia  of  the  seminiferous  tubules  are 
seen  to  be  swollen,  while  their  caliber  is  moiY?  or  less  ctimpletely  occluded 
with  the  round  cells  of  the  new  (adenoid)  tissue. 

The  prognosis  is  not  favorable,  and  the  diagnosis  difficnlt.  Since  the 
function  of  the  oi;gan  is  wholly  impaired,  and  since  the  rapid  develop- 
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meBt  of  the  tumor  is  of  itself  an  inilication  of  tlie  |<ravity  of  the  lesion, 
the  matter  of  exact  reojgnition  of  adenoma  is  not  important.  In  all  of 
tlitiOG  mpid  and  thivateuing  neoplaHnis,  o^fieciully  when  a  single  tesliele 

or  epitlidyniiH  is  involved,  the  Mifest 
coui-sc  is  in  early  and  prompt  ex- 
cision. 

Carrincma. — Both  sciiThns  and 
medullary  cancer  may  develop  pri- 
marily in  the  testicle  or  ejudidymis. 
The  encephaloid  variety  is  most  fre- 
quently eneoiinieiied-  The  mii-ro- 
sco])ica1  rharactcrs  of  tliese  different 
varieties  of  canrer  vrill  be  given  in 
the  chapter  on  tumors. 

Carcinoma  of  the  testis  is  apt  to 
occur  alxmt  the  age  of  pulicrty,  al- 
though it  may  be  met  with  later  in 
life.  One  organ  is  affeete*!.  as  a  nUe. 
It  is  mon*  apt  to  Iw'j^in  in  the  tes- 
ticle than  in  the  epididymis.  Tn  the 
early  stages  of  the  development  can- 
cer of  the  testes  is  not  painful,  bnt 
aa  the  diseaf<e  axlvani'es  the  sulTer- 
inp  may  Iw  intt^nse.  Early  removal 
offers  the  only  hope  of  cure,  and 
this,  unfortunately,  is  not  ^rreat. 
Sarcoma  tends  occur*  at  all  ages,  but  is  chiefly  confined  to  childhood 
and  early  manhood.  Kolloning  the  general  law  of  sarcomata,  that  of 
the  teslieie  is  mpid  in  tirtjwth,  attaining  at  times  an  enornums  size.  This 
is  one  of  the  chief  diagnostic  jioints  of  this  tunmr,  which  is  harfl,  unuidly 
pyriform  in  shape,  and  of  corajwiratively  smooth  contour.  Castration 
offers  the  only  hope  of  relief. 

It  will  be  seen  from  the  foregoing  that  accurate  diagnosis  of  the  va- 
rious neox>Iasms  which  develop  in  the  testicle  is  difficult  and  often  im- 
ible.  Almost  all  of  these  morbid  processes  lead  to  destniction  of 
the  organ  and  los.*t  of  function,  and  immediately  or  remotely  tbrealen 
the  life  of  the  individual. 

Tlius  tuberculosis,  adenoma.  c]ircin()ma,  and  sarcoma  may  be  classed 
as  malignant.  Enchondnima.  although  not  inlrinsirally  mnlit^ant,  leads 
to  loss  of  function,  and  in  this  particidar  justifies  openitive  interference. 
The  same  applies  with  greater  force  to  cystic  degeneration  of  this  organ, 
since  rysts  often  develop  in  malignant  neoplasms  of  the  testicle.  In  view 
of  these  facts,  when  only  a  single  organ  is  invulvetl,  it  will  be  advisable 
in  the  early  history  of  any  neophism  of  this  organ  to  ccmsider  the  pn»- 
priety  of  castration. 

The  oiienition  is  thus  j>erformed :  8bave  the  scrotum  and  pubea,  and 
make  an  incision  extending  from  the  external  altdcunliml  ring  along  the 
anterior  surface  of  the  cord  and  testicle  to  the  base  of  the  scrotum. 


L— CtbIIu  di^ncrstion  ff  Mknoms  of  th« 
el0  [iyr>(«-*donoiiu).    <^ltar  Koelior.) 
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\\Tn>n  the  morhkT  process  involves  the  scrotal  tissues,  and  even  when 
there  is  n  suspicion  of  involvement,  the  primary  incision  should  be  car- 
ried nell  away  from  tliM  su3jiect*'<l  tissue  into  the  healthy  stnicturea. 

Two  i>oiats  of  inip«jitaufe  are  suggesteil  in  the  removal  of  this  wi^n. 
The  first  is  to  make  an  incisUm  into  the  mass  in  order  to  clear  up  the 
diagnosis;  the  scrond  is  to  secui-e  the  vessels  by  the  ligature  applied 
near  the  externa]  ring,  and  thus  prevent  the  danger  of  forcing  septit;  or 
iDBtastatic  matter  in  the  lymph  channels  or  vessels  leading  toward  (he 
center,  Tlie  rord  should  Iw  exiwstMl  iit  iho  ring,  the  vils  defervna  hio- 
lattfd,  and  a  large,  double  catgut  ligature  thi-own  around  so  as  to  include 
the  entire  cord  except  the  vas  deferens.  This  is  twisted  around  the  cord 
while  the  exploratory  incision  is  l>eing  made,  and,  if  the  diagnosis  Ls 
nontirmed,  the  catgut  is  lied  and  the  conl  diviilt>d  betwefm  the  two  liga- 
tures. The  diseased  orgim  is  then  dissected  out,  the  hmmorrhag©  ar- 
rested, a  drainage-rube  introduced,  and  the  wiiund  closed  with  ratgiit 
sutures.  A  single  ditissing  will  ustially  suflioe.  When  the  vas  deferens 
is  divided,  the  accompanying  artery  will  have  to  be  sepamtely  tied- 

Malposition. — One  or  both  of  these  oi*gaQS  may  be  absent  from  the 
normal  position  in  the  scrotal  sac.  The  descent  from  the  alxlominul 
cavity  may  be  prevented  by  nan-owing  ))r  closure  of  the  inguinal  rings, 
or  the  inner  ring  may  be  jKissed,  the  testicle  being  arrested  at  the  outer 
oiiening,  and  thus  imprisoned  in  tin*  ainal ;  or,  {MusKing  txith  rings,  it 
mtiy  lo<lge  beni'iith  the  skin  near  the  pultiu  crest,  or  in  the  perinmum  *tr 
groin.  Occasionally  the  testicle  remains  entirely  within  the  alidominul 
cavity.  Another  rare  form  of  malposition  is  when  the  organ  Is  turned 
obliquely  or  cnjsswise  in  the  scrotum. 

Misplaced  testicle  does  not  usually  give  rise  to  gixmt  inconvenience 
nntil  the  uppro:irh  of  puberty,  when  its  niirmal  development  Is  Inter- 
fered with  by  compression.  If  it  is  lodged  in  the  inguinal  canal,  whore 
it  is  acted  upon  by  muscular  contraction,  it  may  c»us4>  pain  at  an  I'arlier 
period.  The  descent  of  a  hernia  upon  a  testicle  thus  imjirisoned  gives 
rise  to  considerable  ann<»yance.  An  imprisoned  testicle  is  otx-asionally 
the  seat  of  a  neoplasm.  The  symptoms  are  those  of  pain,  neoi^fUgic  in 
character,  and  the  diagnosis  must  depend  upcm  the  absence  of  the  orgnn- 
from  its  normal  place  and  it^s  recognition  in  the  ix>siti<m  of  the  abnormul 
swelling. 

Misplaced  testicle  retpiires  no  special  Ireatmcnt  until  it  becomes  a 
source  of  inconvenience  or  annoyance-,  or  is  the  sent  of  st>rae  new  forma- 
tion.    ISxtirpatinn  Ls  then  demanded. 

Supernumerary  testicle  does  not  occur.  In  several  instances  a  cyst  or 
other  neoplasm  lias  been  mistaken  for  nn  extra  organ. 
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CHAPTKR  XX. 

TIIE  OEN'ITO-IRINARV  ORGANS  IS    PSMALES, 

Lesions  <if  the  Vulva  and  Prrinef  urn— Wounds. — Inched  or  lacer- 
ated wDiinds  of  the  vulva  are  fretjuenlly  accompanied  by  profuso  lia»nior- 
rhiip^,  csiKTiiilly  when  the  vcnniis  plusiisi's  wbich  otmipiwe  thu  bulb^  of 
the  pesfif/uJe^  on  either  side  of  the  viiginid  onlice,  or  the  large  rtmntnt- 
ing  reins  which  extend  upwartl  to  the  elitoris,  are  divided.     Ineisiim  or 
rupture  nt  or  near  the  median  line,  the  posterior  commissure  of  the 
vnlva,  is  not   followed 
by   hiemurrhat^e,    as  a 
rule,   since  the   vascu- 
lar   uelwork    does  not 
extend  so  low. 

Bleeding  may  boar- 
rested  by  direet  cora- 
pressiijn  with  a  pledget 
of  gauze  or  lint,  or,  in 
case  of  extensive  in- 
jury, by  the  ligature. 
The  employment  of 
styptic  coI(«>n  is  objee- 
tionalile  on  account  of 
the  inllaninialion  wbich 
it  may  cause. 

Contusions  of  this 
part  of  the  genital  ap- 
t»ai-ntus  m:iy  be  fol- 
lowed by  htiymatonw  or 

ah.iccs.f.     Hmmntoma  also  occurs  in  rare  Instances  in  pregnant  women 
fnmj  over-distent  ion  and  niplure  of  the  veins  nilhruit  direct  violence. 

In  this  variety  of  swelling  oi>erative  inlerference  is  not  advisable,  un- 
less the  tumor  is  so  large  that  it  seriously  interferes  with  the  comfi^rt  of 
tho  patient,  or  unless  sloughing  is  immiDeiit  or  suppuration  sui^rvenes. 
^Vhen  abscess  occuni.  it  should  In*  incised  and  dminiige  established. 
AbsiTess  here  is  most  frecpiently  situal^-d  in  the  region  of  Hartliolin^s 
gland*  between  the  vaginal  orUiee  and  the  erector  clitoridis  mnscle. 
Bolts  are  not  Infreqaent  In  th{»  same  location,  and  nnpdre  to  be  opened, 


Fib.  fltS.— ^Iinwinjc  aniiiia*oi«u  oC  llu  crectH*  liwne  mbA  mou 
plexum  »tmtit  tlto  vhIvk.  o,  BhI1>  of  VMtlbtUa.  h,  lUturK 
r,  CoiUMttag  Ttina.  d,  Doraal  rvin  nt  clhvrii,  r,  /.  I^|«r 
Tvlna.  f,  i,  CMiuDiulcutian  batwwu  obturwur  uxl  «uivar  vo^ 
Mb.    (Aftsr<^i^.) 
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kept  clenn  by  constant  care,  and  when  slug^h  in  lieolin^  shonld  be 
tuuL'faed  thorougtily  with  lunar  caustic. 

As  a  result  of  injurj',  and  of^-iisionnlly  as  a  conffenital  affertion.  fulhe- 
sions  of  the  labia  exist.  This  condition  sliould  nt>t  be  mistaken  for  the 
hyiniitt  whifh  membrane  is  situated  farther  inward.  The  treatmtfnt 
required  is  a  cantful  Hepunition  uf  the  adhering  surfafes  in  (he  median 
line  and  the  insertion  of  a  plug  of  gauzo  or  a  glass  cylinder,  whirh  is 
allowed  tu  remain  until  the  raw  surfaces  become  covered  uilh  epithelia. 

Huphtre.  (if  tfip  Posftfrior  Oojnmisitnrr-o/ the  Vnlra  anrl  Pfrlntfum. 
— Rapture  of  the  perinjrum  may  !«  partial  or  complete.  In  partial 
rupture,  the  laceration  may  involve  the  tissues  down  to  or  partly  through 
the  sphinctfr-ani  muscle.  Complete  laceration  extends  thnjugh  to  the 
anus  and  involves  m<>re  or  less  of  the  recto-vaginal  septum  and  wall  of 
tlie  rtKitum.  In  very  nii-e  instaneeH,  the  laoeratiou  is  crnti<U,  in  which 
case  a  sinns  is  developed,  extending  frrmi  the  inferior  vaginal  widl  or 
floor  to  some  point  on  the  perinffium,  x\\e  fourcftctle  nnd.  sp7Unel-er  anf 
remaining  intact. 

Rupture  of  the  perinscum  may  occur  at  any  stage  of  thc^  child-Ijcaring 
period.  The  frequency  of  this  accident  is  in  general  proportionate  to 
the  size  of  the  child,  the  rapidity  of  delivei-y,  and  tile  age  of  the  mother 
at  the  i>eriod  of  tirst  Cfintinement. 

A  breech  presentatiitn,  in  which  the  hejid  and  anns  are  crowded 
together  througli  tlie  vagina  and  vidva  is  apt  to  produce  sevens  lacera- 
tion, especially  when,  in  onler  lo  prevent  too  pnlonged  pressure  on  the 


opening  of  nretbra.- 
Opeii!n|{  of  raf^na. 


-FeriDenl  IknIj. 
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in?  in  Dvri'Gatlioukr  tecilon  the  perineni  bmlj,  w\A  Iw  tii]>p<>n  to  ttit 
bludUvr,  vtn^ua,  iiud  rvclum.     tAlUr  TbofmK.) 


chord,  rapid  delivery  is  necessary.  Rapid  expulsion  of  the  child  by  the 
first  few  and  vioh'nt  uterine  contractions,  or  by  the  use  of  foreejw  before 
natural  dilatation  has  l>Ben  efre<!led,  will  add  greatly  to  the  danger  of 
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rnpturp  of  the  perinnenrii.  PortiirlHon  rwcurring  for  the  first  rime  iifler 
the  iliirtieth  year  of  life  is  al*i  more  apt  To  be  attended  with  lacemiion 
of  Ihe  perioaniTn  than  at  uu  earlier  period,  when  the  tissues  ape  more 
yiehiing. 

Theiv  may  msult  from  perineal  Incemtiona :  heEmarrhjage^  and  loss  of 
function  in  the  xphinHt^ani  muscle,  redocele,  t^ystoeele^  p^rodUin^ 
eystitU,  prolapsus,  nnd  other 
dt*piacfments  of  the  utenis 
and  its  appendages  {F\g.  606  a 
and  Fig.  Oflfl  h). 

Treatment — ^Theimliralions 
are  to  reat<}pe  aa  near  as  possi- 
ble the  normal  relations  of  the 
sepamled  tissues.  In  incom- 
plete rupture,  or  even  when  Ihe 
lai^eraliun  extends  barely  into 
the  nnal  margin,  the  f/est  time 
to  operate  is  immediately  after 
the  delivery  of  the  placenta. 
The  contra-indifaii<mH  i«  o[m»p- 
ative  interference  here  ant  ex- 
haustion by  reason  of  hiemor- 
rhage,  or  a  i)rolonged  and  diffl- 
cullf  hibor. 

In  <H)mplete  rupture  of  the 
recio-vestcal  septum  tlie  oiK'ra-  uoo  or  the  ponwxi  bJdy.  (aa»  TiiaiiiM.r 

tion    is    of    necessi  ty    so    pro- 
longed that  it  is  advisable  to  wait  until  involution  has  taken  place,  and 
the  patient's  vigor  is  reatoi-ed. 

Operation  for  Old  Incomplete  Rupture  of  the  Pcrinanm.—PTfjiaT^ 
the  patient  by  emptying  the  alimentary  canal  of  fecal  matter,  for  six 
dayH  before  the  operation.  Fluid  extract  of  caw-ara  sjignida  ^  x-xxx, 
three  timas  a  day.  or  Hnni/adi  water  iH^fcire  bri'ukfast,  will  secure  free 
discharges.  Liquid  diet  should  Ite  <^»rdcn'd  for  the  Inst  tlii^'c  flays  of 
preparation,  and  a  copious  enema  given  on  the  morning  of  operatiim. 
No  laxatives  shonld  be  administered  within  twenty-four  hours  of  the 
opeiatiou. 

The  instruments  and  material  requinnl  are  a  jiair  of  .sharp- pointed 
scissors  curved  on  the  tlat,  a  tenaculum  or  good  tis-sue  forci'ps,  a  slnmg 
needle  hohler,  some  strong  round  needles,  without  cutting  edges,  with  a 
half-curve  near  Ihe  point,  varying  from  about  (me  and  a  half  to  two  inches 
in  length,  each  armed  with  a  loop  of  fine  strong  Chinese  twisted  silk,  for 
carrying  the  wire  through,  some  silver-wire  sutures,  one  foot  long  each 
(No.  27  for  deej>,  No.  S3  for  sui^erficial  sutures),  a  piece  of  small-sized 
rublKT  tubing.  By  holding  the  end  of  the  silver  wii-e  over  a  spirit-lamj), 
it  melts  and  is  easily  sba[H>d  intc)  a  shtif,  which  jtrevents  it  from  l>eing 
accidentally  jerked  thrtmgh  when  introclni^ed. 

Place  the  {Milient  upon  the  table  on  the  back,  the  .sacrum  near  the 
4a 
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edge,  the  legs  flexed  on  the  thighs,  and  the  sejxirated  tljighH  Hexed 
the  ulNiuinen,  uud  held  by  twu  asslstuiils,  who  alsci  »(fi>iirute  the  labia. 

Irrigiite  (he  vagina,  vulva,  and  anal  region  with  l-lo-30<)0  wjrrosivu 
gubliniate  sfilntion  and  thniMugldy  dry  these  oi^jans  with  8|M)n*rea.  A 
rliiNH  iusiieeiitiu  of  ihe  \;n-n  mivfarfs  should  now  l>e  made,  mt  tliut  the 
full  extent  of  the  lacpniiion  nuiy  he  realized.  This  will  not  he  dilB- 
cult  to  determine,  sinee  the  peculiar,  glisreninjf,  snif»otli  sitHare  of  the 
fieatrix  is  readily  made  out.  By  rarefully  approximating  these  sur- 
faces before  using  the  scissoirs,  the  extent  of  denndation  may  be  appre- 
ciated. Tiie  clover-leaf  8hape  itf  Ihe  denuded  area  is  well  shown  in  Kig. 
605  c,  extending  upwuitl  along  the  labium  of  either  siile  and  well  up 

into  the  depression  or  angle, 
where  the  floor  of  (he  vagina  and 
labium  come  together.  Upon 
the  floor  of  the  vagina  the  de- 
nudation should  extend  haek- 
wai-d  to  the  crest  of  the  recto- 
cele  or  elevation  f(»miwi  by  the 
bulging  fiirward  of  the  floor  of 
the  vagina.  The  tissue  to  be  re- 
mt)ved  In  freshening  the  torn 
surfaces  should  be  picked  np 
by  the  tenaculum  or  forceps, 
and  ttliaved  off  with  (he  scissors. 
It  is  advisable  to  commence  at 
the  lowest  i)i)rtion  of  the  srar 
by  taking  np  a  sirip  fittm  tlii? 
patient's  left  dirMitly  acrosw  the 
perinieum  to  the  right  (from  C 
to  J,  ito  C\  i-'ig.  605  c).  In  this 
way  the  ]>arls  yet  to  be  lifted 
ore  not  obscured  by  the  bleeding. 
Den udalion  of  Ihe  vaginal 
floor  can  he  most  rapidly  accomplished  by  inserting  <me  or  two  tingers 
into  the  ret'tiim  and  making  tense  and  elevating  the  surface  to  be  fresh- 
ened over  the  ends  of  iIh'  fingers. 

The  sutures  are  now  introduced,  commencing  with  No.  1  (Pig.  666  cy. 
near  the  »phineter  ant  They  should  be  inserted  about  one  fourth  of 
an  inch  apart  and  the  needle  shonld  enter  the  same  distance  from  the 
edge  of  the  wound.  It  is  well  tn  include  a  libenil  quantity  of  tissue. 
As  the  needle  is  carried  thmngli  fmm  the  f  patient's)  left  to  right  side,  it 
should  be  carefully  guided,  so  that  it  d<ies  not  emer-ge  at  any  iMiint  on 
the  denuded  surface  (nor  by  any  mishap  penetnite  into  the  riMtnm), 
and  tiually  be  brought  out  through  the  integument  of  the  right  side  nt  a 
point  exactly  ()ppnsit«'  ils  rntnmre.  As  each  suture  is  passe<l,  the  finger 
in  the  rectum  will  enable  the  openilor  to  guide  tlie  nt*edle  stfely  through 
the  recto-vaginal  septum.  After  two  or  three  sutures  are  parsed,  on 
aecotmt  of  the  distance  across  the  denuded  anuo,  it  may  be  necessary  to 


Pki.  SKS  c— Op«niTi<in  Ibr  iliiiilnUhlnir  the  vnirlna)  out- 
let 1\T  e.\U'rnul  mturca  Bii«r  ruptun  of  iho  p«ri- 
ua'unV     (After  EDUii>.'t-i 
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firing  the  needle  out  in  tliP  middli'  linp.  Tr  slimiUl  he  reintroduced  at 
the  siimti  |minr,  w)  lliiit  tlin  HUliir*!  will  not  Iw  exposed. 

The  siitwro  next  to  the  hwi  ( />.  Fir.  663  c),  after  piissing  throngli  tlie 
lahiniTif  is  not  nisitle  to  pass  iuto  t!ie  recto-voginal  sej>tuiu  until  the 
needle  approachcji  the  middle  line  of  the  septum,  xvbere  it  is  [laitsed 
through  this  for  about  the  extent  of  one  inch. 

The  uppermost  wuture  of  uU  ((/,  Fig.  (Hi5  v)  entent  at  the  upper  limit 
of  iho  freshened  siirfaees.  passes  throiiRh  the  InMum,  eomeH  out  in  I-he 
cavity  of  the  vngina,  and  then,  just  above  the  limit  of  the  denudjiti<m  on 
the  rcfitrwaginal  aepium,  it  is  made  to  traverse  this  for  about  one  half 
of  one  inch  (an  auxiliary  or  supiKirtin;?  suture).  As  e;(oh  wirt*  is  di-.iwn 
through,  the  ends  should  be  loiist-ly  twisted  to  prevent  being  pulled  out 
by  aecident.  When  all  are  iziHerted.  the  wound  should  be  thoroughly 
cleansed  and  disinfected  with  subliumte  solutiuu  and  the  wirea  twisted, 
commencing  with  the  lowest, 
No.  1.  The  twistfKl  ends  are 
left  about  two  inches  long,  are 
gathered  together  in  a  bundle 
(Fig.  6C5d),  and  included  in  a 
piece  of  3(>ft  rubI>or  tubing  held 
in  place  by  a  bit  of  thread. 

The  ixttient's  thighs  should 
be  bandaged  together.  She  may 
n>st  on  the  back  nr  side  as  pre- 
ferred, and  the  catheter  should 
be  employed  every  live  op  seven 
hours,  in  cases  where  the  urine 

can  not  be  naturally  voided.  It  should  be  the  operator's  aim  to  permit 
no  movement  of  the  bowels  for  two  or  three  days,  and  when  this  occurs 
an  enema  of  warm  water  nhould  be  employed  to  secure  a  si'fl  or  liquid 
dfcjcharge.  The  passage  of  solid  matter  will  seriously  endanger  the  suc- 
cess of  the  operation. 

The  aulurea  should  1m'  removed  in  eight  or  ten  days.  The  most  suit- 
able )K>siliou  is  with  the  patient  on  the  bar-k,  the  thighs  helii  togtHher 
and  flexed  well  npon  the  abdomen.  The  lowest  wire  is  first  di^ngnged 
and  gently  pulled  upon  until  the  right  side  (patient's  left)  of  the  buried 
Itxip  is  seen,  when  the  scissors'  jK>int  is  passed  beneath  and  made  to 
divide  it  Care  should  be  taken  not  to  separate  the  Imndy  united  sur- 
faces, and  this  is  best  avoided  by  drawing  the  twisted  stid)  of  the 
divided  suiure  toward  the  side  on  which  ii  was  cut.  Abduction  of  the 
thighs  should  not  Iw  alIowe<l  until  alwiuf  the  fourteenth  day. 

Immediate  Per in(forraphy. — Aft«^rthe  plarenta  has  bwn  expellwl,  the 
jiterus  should  l>e  firmly  compressed  in  order  to  cause  rapid  and  thorough 

itraction,  and  alwi  to  force  out  any  remaining  cli>t8  of  bloo(i  The 
vagina  should  then  Ih-  irrigated  with  warm  l-to-30<>0  sublimate  solution, 
and  a  soft,  smallsizerl  sponge  imserled  t4i  prevent  the  descent  of  any 
tlnids  from  the  uterus  while  the  suture«  are  being  passed.  Thesti  are 
inserted  in  the  same  way  as  Just  described  for  setxindary  perinjporraidiy. 


y\a.  80ft  i>.— SqtuFM  iwirtMl.  tnd  tbc  cnd« 
oovMwd  vitli  »  {riem  oT  rubber  tBb& 
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Wm.  BUm.    flarihw  denmli-il  io  coin- 

IitHa  periocat  npturc,  im.!  thi-  Drat 
vro  nuutw   In    poejtion.      lAtlcr 


and  (he  freshly  Incernted  Rurfaces  untouched  hy  the  scissors  arv  ai  on 
BjjpritxiumleiL     The  vaginul  fipongo  bimpon  is  ntnv  nTmnvcd.     Tht'  ofier^ 

treatment  does  not  differ  from  that  aliove 
given. 

Srmndart/  Operaiion  for  Compete  LaC' 
eration  of  the  PermetHm.—ThQ  most  rigid 
pi'eparatory  treatment  gihonld  he  canied 
ont,  the  object  being  to  empty  the  entire 
alimentary  canal  of  all  solid  matter,  and 
to  prevent,  as  far  am  p4iRsiIile,  tli»'  arriimu- 
lation  of  gas.  To  this  end  a  liquid  diet 
should  he  ordered  for  rme  week  before  the 
operation,  a  copious  enema  of  warm  water 
and  inspissated  ox-gall  tthuuld  Ix'  given 
daily,  and  on  alternate  days  a  free  laxa- 
tive, discontinuing  the  latter  twenty-four 
^  1  hours  before  the  o])enition. 

•    jJfc     -  'y  .'-  T''P  chief  objects  of  this  oyteration,  giren 

^^^^^^^^Hk_  in  order  of  importance,  are:  (1)  restoration 

^^^^^  of  the  functions  of  ihe  sphhicter-nni  mus- 

cle,  and  )2l  restoration  of  (he  perineal  iKKly. 
The  denudation  Rhonid  extend  along  the 
triangular  cicatricial  surface  of  each  half  of 
the  divided  perinicnm  and  entirely  ahmg  the  edges  of  ihii  i-ent  in  the 
recto-vaginal  septum.  For  the  first  sutnre,  the  needle  is  introduced 
just  at  the  margin  nf  the  anuK  and  one  quarter  of  an  inch  frt>m  the 
denuded  surface.  It  is  now  directed  through  the  recto-vnginal  sep- 
tam  to  the  angle  of  the 
rent,  then  back  along  the 
opt>osite  side,  and  made 
to  emerge  at  a  [joint  cor- 
responding to  its  insertion 
(Fig.  {SQCi  E).  Great  care 
should  ^^  taken  to  prevent 
the  needle  entering  the  rec- 
tum. A  second  suture  is 
passed  parallel  with  this. 
The  i-emaining  sutures  are 
insert4*d  jls  in  the  ojMJra- 
lion  for  incomplete  rupt- 
ure. The  bowels  should 
not  be  allowed  to  move  for 
four  or  live  days  afler  the 
operaiion,  and  then  an 
enema  should  be  admini's- 

iered  by  t7if  physician.    Should  gas  accumulate  in  (he  rectum,  it  may 
be  removed  by  the  careful  insertion  of  a  small  soft  catheter. 

When  the  rent  in  the  recto-vaginal  septum  is  bifitl  (a  rare  occurrence) 


^ 
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Fio.  046  r.— Tho  dlivctiftn  of  tlie  taturt*  ia  ■  eMI  iMMatioa 
through  t)iB  rccki-vafpnai  acf  tum.    (AAar  EmmM.) 
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t1»^  ftdjfes  should  be  correaiiondingly  fn^shene*!,  and  the  sntures  inserted 
as  «hown  iu  Kig.  (WJ'j  f.  The  sutures  should  l>e  i-emoved  on  the  eighth  or 
tenth  day  (Emmet). 

When  the  Iiiceriiion  is  rtfjtfral,  it  is  advij«able  tt>  incise  ihe  »lrtp  of 
tissue  bt'twHin  the  sinus  and  the  /ourehette,  jiai-n  the  edges  of  the  liieem- 
tion,  and  insert  sutures  us  iu  the  oiwrulion  for  incomplete  rupture. 

Disfajtes  of  the  Vulra. — The  viilvji  and  adjaecut  cutauecnis  fiurFaren 
may  be  the  seat  of  syphilitic,  chancroidsil,  tulM'rruIar,  and  epithelial 
ulcers,  of  ulcers  resulting  from  abrasions  or  fissures  which  have  been  in 
contjiet  \ritl)  gi>norrli(iMd  virus,  a  leucorrlupal  dischai'ge,  or  the  mine; 
and  of  warty  excrescences  (c<mdyl<>raata). 

The  primary  lesion  of  xi/philU  and  the  chantrroidal  iil^er  in  this 
location  do  not  differ  materially  from  those  already  given.  Tubrrrnlar 
ulcers  follow  a  chronic  ctiurse ;  tliey  are  irregular  in  outline,  and  are 
characterized  by  a  deeper  infiltration  of  the  subcutaneims  tissues  than  in 
the  aeut#f  forms  of  ulcers.  Epithelioma  of  the  vulva  possesses  the  same 
characterisli(«  as  given  for  this  condition  on  other  muco-cutaneous  sur- 
faces.    Condylomata  have  already  l>eea  considered. 

Treatment. — A  typicnl  syphilitic  ulcer  rtiquirea  no  local  treatment. 
Whenever  any  ulcer  of  this  region  tukes  on  a  phagH!denic  character  it 
should  1>P  at  once  thoroughly  cauterized.  1  prefer  the  red-hot  wiiv  or 
Pacquelin's  cautery.  If  theso  agents  can  not  be  employed,  pure  nitrio 
acid  will  suffice.  The  injection  into  the  tissues  Iwneath  and  anmnd  the 
ulcer,  of  from  gtt.  v-xx  of  a  4-iH'r-cent  milutitm  of  cocaine  hydnx'hlo- 
rate,  renders  the  free  use  of  the  caut«ry  painless.  Afl«r  destroying 
the  ulcer,  an  oiutniHut  of  cocaine  hydrochlorate,  gr.  ij,  i4Klof(UTu  gr.  j, 
morph.  sulph.  gr.  as.,  olei  thc<tbroni.  q.  s.,  may  be  applied  as  an  emol- 
lient local  amesthetic. 

Lupoid  or  tvbercu7ttr  ulcers  should  be  dissected  out,  or  deeply  in- 
jected with  pure  liquid  carbolic  acid,  until  slougtung  is  i>roduced.  Mild 
forms  of  this  ulcer  may  be  cured  by  scraping  with  a  sharp  spoon  or  ring- 
scoop,  and  repeating  tliis  procedure  at  intervals  tif  two  weeks,  until  cica- 
trizatitm  ensues.  Epithelioma f a  shoiM  Im?  freely  excised.  PapHlomata 
may  be  radically  desti-oyed  by  clipping  them  off  with  curved  scissors 
anti  Iturrnng  ttie  stump  with  nitric  acid.  In  all  forms  of  ulcer  of  the 
vulva  complicated  with  vaginal  discharge,  pejieaiod  irrigation  of  this 
canal  with  warm  sublimate^  solution  l-lo-.VKW  should  be  practiceil. 

Vuhili^  from  direct  injury  should  be  treated  by  complete  rest,  aided 
by  the  Hit2-t»alh  of  warm  water  and  by  emollient  applications. 

OoHorrhwa  in  the  fenialn  is  not  infreijuenlly  confitied  to  the  vulva 
and  meatus  urinarius.  bnt  may  extend  to  the  vagina,  uterus,  aud  tu1>es, 
and  to  the  bladder.  The  symptoms  of  inflammntion  sup*'rvene,  lu*  a  rule, 
rapidly  after  the  contact,  then'  I»*'iug  first  noticed  a  sense  of  burning  over 
the  meatus  and  along  the  urethra,  esiiet-ially  severe  during  and  iaunedi- 
ately  after  micturition.  There  sixm  follows  a  pundent  and  occasiouully 
a  bloody  discharge  fnjm  the  urethra  aud  vagina.  The  diagnosis  of  gon* 
orrhcEa  in  the  female  is  not  so  easily  made  as  in  the  male,  since  a  vaginal 
discharge  not  sixHritic  in  character  may  coufeid  the  true  nature  of  iho 
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disease.  The  discharge  directly  from  the  mefttuH  is  the  mont  direct 
sytDptom  vt  gunorrhiDa.  In  the  treatment^  oomjili^te  rest  is  indit^aled. 
The  warm  sirz-Itath  is  nf  jrreat  importanrp.  frripatinn  of  the  va^nii 
uith  warm  ]-[u-5UU0  sublimttte  sotution  (or  a  weaker  mixture,  should 
tbitj  prove  |iainftil)  should  he  ^lerfomied  two  or  three  times  n  day.  If 
rommoneod  early  in  the  disease,  thn  invasinn  of  the  uterus  may  he  pre- 
vente<l ;  this  is  of  vast  im[>ortanee,  since  serious  lesions  {HterilUt/,  pyo- 
salpinx.,  etc.)  may  result  from  gronorrhoE*al  inflanimarion  of  the  uterus 
and  Fallopian  tul>es.  I- do  not  think  injections  of  the  urethra  are  indi- 
Hiletl,  certainly  not  in  tlie  early  stuftHS,  The  administration  of  Viehy 
wutep,  all^utine  diluents,  ritmte  of  i>otnsh,  etc.,  will  8ufflee  to  irrigate 
tlds  channel  by  increasing  the  How  nf  urine. 

Boil^  are  not  infrecjuently  met  witli  in  the  labia,  and  should  be  treated 
as  when  occurring  elsewhere. 

Pruritus  rulecp  is  a  distressing  and  often  on  obstinate  dise-ase. 
The  sense  of  itching,  bnmln>r,  or  formication  may  be  felt  at  the  vulva,  in 
the  vagina,  or  over  the  euttre  jiudeudal  region.  It  is  iuin>xysnial  in 
charat^ter ;  the  attai'ks  may  oeour  at  all  times,  bnt  more  frequently  are 
sevprpst  inimediHtely  after  the  patient  goes  to  bed.  This  condition  is 
met  with  in  females  of  all  ages,  hut  is  more  apt  to  occur  alK»ut  the  cessa- 
tion of  the  menses.  In  addition  to  supt^rticial  lesions  of  the  genital  organs, 
displncement  of  the  uterus.  rhrf»nic  inflammation  of  the  vagina,  or  any 
di.s<_>rder  of  the  deejwr  organs,  may  cause  pruritis  of  the  vulva.  The 
indic-ations  in  treatment  are  to  eoiTect  any  existing  pathologic-al  condi- 
tion. Gmilly  Hewitt  advises  a  mixture  of  one  jmrt  of  chloroform  to  six 
of  altnuud-oil. 

Ilp-rnm.  of  the  lahinm  may  be  recognizwl  fmm  the  history  of  the  case, 
the  tumor  having  fir:it  l>een  noticed  above  at  the  canal  of  Nuck,  descend- 
ing more  or  less  gradually  into  the  labium. 

Cystic  tumors  here  originate  in  the  substance  of  the  labium. 

Ilrrnla  of  the  orarr/  CM'<ai.sionalIy  is  met  with.  The  (/iaf/nonis  maybe 
made  as  ffdlows :  In  hernia  of  the  bowel  or  omentum  an  impulse  will  be 
Imnsmitted  on  coughing;  it  may  lie  reducible;  it  i«  first  oUserved  in 
the  cauul  of  Nuck,  extending  subsequently  into  the  labium.  A  pro- 
lapsed ovary  is  painful  on  pressure,  giving  a  peculiar  sensatif>n  not  met 
with  in  compre.ssion  of  a  cyst  or  loop  of  intestine.  The  character  of  a 
cyst  may  be  positively  determined  by  exploration  with  a  very  fine  and 
thoroughly  a.septic  hypodermic  needle  and  syringe.  An  exacerbation 
of  pain  in  a  tumor  in  this  In(*alily,  alKiut  the  menstrual  jhtIihI,  wtmlil 
suggest  the  pnyience  of  a  misplnred  ovary. 

The  treatment  of  hernia  in  the  female  is  given  elsewhere.  A  ]irolapsed 
ovary  should  be  extirimled,  and  a  cyst  of  the  labium  or  canal  of  Xuck 
8h<mld  be  removetl. 

The  Vaffina — rrtfl'/fff//.9.— Inflammation  of  the  vaginn.  whether  trau- 
matic or  idiopathic,  should  be  treated  by  rest,  irrigation,  and  the  sitz- 
bath.  In  the  acute  form,  warm  boraclu-acid  solution  (Thiersch)  is  pref- 
erable. The  jKicieut  should  lie  on  the  bark,  the  sju-rnni  resting  upon  a 
bed-pan,  and  the  solution  applied  by  means  of  a  fountain  irrigator  from 
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a  height  sufficient'  tii  j;ipe  the  streiiTn  oonnidi'rnble  fon**;.  As  NK)n  aa 
the  nuire  acute  symptoms  have  suKsided— nnd  in  all  forms  of  rhmnin 
vaginitis— the  thcmmph  application  of  iiitnilo  of  silver,  3  j-ij  to  wiiter  2  j 
is  iudicated.  The  irriffntion  should  be  ivsumed  in  alwiit  lhirt)*-six 
hours  after  the  nitrate- of -silver  aolutiou  bait  been  brushed  over  the  mtr- 
fa(v*8 of  the  vagina.  This  upplir^tiun  maybe  reix'aled  in  fnw  live  to 
eij;ht  days,  as  newltnl.  Before  intiMxlucin);  the  stronger  solution,  it  is 
advisable  to  cover  the  exlerrml  jLrenitals  wilb  vaHulin*'  to  i>revent  the 
burning  which  would  otherwist^  occur  on  the  cxposwl  surfaces. 

Vaffinismttg,  or  "spasm  of  the  vagina,"'  is  chiefly  due  to  an  abnor- 
mally sensitive  condition  of  the  vaginal  urifice.  Vaginitis  is  nt't  usually 
present.  Upon  introducing  the  finger,  the  ?tymen  will  often  be  found 
tRns4»  antl  resisting.  An  cfTort  lo  carry  the  tjngfr  into  the  vagina  will  In* 
extmmely  painful,  anil  will  cause  spasm  of  the  sjihincter-vaginn?  muscle. 

Treatment. — Place  the  aufpslhetized  patient  on  the  back,  with  the 
sacrum  r<'sliiiir<in  the  edge  of  the  table,  tlie  thiglis  scjmrared  and  held  by 
assistants.     With  the  hymen  exposed  by  holding  the  labia  apart,  seiJte 
this  membrane  with  a  mouse- 
tooth  forceps  and  dissect  it 
out  close  Uy  its  vaginal  at- 
tachments,     Intnxluce     two 
tlngcrs.  dilate  the  ^Tigina,  and 
with  the  knife  make  two  jiar- 
allel  incisions  on  the  latoml 
as]wH'ts  of   the  vaginal  wall 
throuphout  its  lengtli.   These 

incisions  shoidd  extend  about  through  the  vaginal  wall.  Then  intro- 
duce the  Sima's  glass  vaginal  plug  (Fig.  fl«5o).  adjusting  the  instrument 
sn  that  the  uretlira  will  (it  into  thi^  concavity  <m  its  iippT  surface.  It 
should  Ite  removed  in  six  or  eight  hours,  the  vagina  irrigated  and  the 
cylinder  reintrrtduced.  After  the  first  twenty-four  hours  it  may  be  worn 
three  or  four  hours  daily.  This  should  ha  kept  up  for  two  or  tkree 
weeks,  or  until  all  trace  of  the  vaginisaius  has  disappeared. 

Stricture  0/ the  Tn^ma.— Occlusion  of  the  vagina  may  Iw  parfi'al  or 
eompletf^  and  may  be  rmigcnitnl  or  ftctivirrd.  The  diagnosis  is  readily 
made  by  digital  examinutiou  or  by  ins|iection.  Jin|)erforale  or  partially 
obliterated  hymen  nci^d  not  be  mistaken  for  true  stricture,  wlien  it  is 
borne  in  mind  that  this  membnmi'  is  siluaieil  just  iil  the  enimnce  t<i  the 
vagina,  while  stricture  proper  occurs  beyond  this  p<:»int  in  n  large  major- 
ity of  cases.  The  exact  situation  of  the  obatmclion  may  be  readily  ap- 
l^ivciatetl  by  iiuiking  a  digital  explnnition  <if  the  rectum,  thus  locating 
the  cervix  uteri,  while  the  other  intlex-liuger  is  intro4luced  pty  niyinmn 
as  fur  as  the  sti-ictui-e.  In  complete  olistruction  (atrfsta),  the  al>sence  of 
rbf  menstrual  discharge  should  be  considered  in  arriving  at  a  diagnosis. 

Tiealment. — In  partial  rwcluston,  due  to  bands  or  a  membrane,  these 
should  be  divided  or  ruptured,  a  thorough  dilatation  accomplished,  and 
the  glass  cylinder  of  Dr.  J.  Marion  Sims  introduced,  as  in  the  treatment 
of  vaginismus.     When  there  is  a  narrowness  of  this  canal,  without  well- 
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ntarkpd  cnulracting  bands,  it  will  8iiffir«  to  dtlete  with  bonj^e6,  grada- 
ally  increasing  in  sizo  nnti!  a  cure  is  effected.  The  operation  may  be 
repeated  two  or  three  times  a  week,  or  less  frequently  should  any  severe 
inflammatiou  8tLperveiie. 

When  Ibe  ojwning  is  so  small  that  the  finfjer  ran  not  be  introduced,  a 
probo-p*>int4Hl  bistonry  may  Im  rarrie<l  through  and  the  obstrtiriinn 
divided  in  sereral  directions,  after  which  fowible  dilataliou  shoiihl  be 
praclioed. 

When  Cfiinplete  occlnaion  exists,  tlie  cnnal  slinnld  l>e  opened  up  by 
cutting  through  the  adherent  walls  in  the  ascertained  dire<-Hon  of  the 
cervis  uteri.  By  dilating  the  canal  aa  wide  as  possible  to  the  poiut  of 
obstruction,  then  locating  the  cen'ix  with  Ihe  index-iinger  of  (he  left 
hand  in  the  rectum,  and  (he  stiun<I  ke])t  constantly  in  the  urt'tlira  and 
bladder  n^  an  atlditional  guide,  the  dissection  may  be  safely  accom- 
plished. The  Sims  glaaa  cylinder  should  be  employed  in  the  "afrer- 
ti^aimt'ut. 

Karroioing  tlic  Vaffinn.—A9  a  result  of  orer-stretching  during  labor, 
and  especially  when  the  i)erineal  body  has  been  ruptuit-d,  the  posterior 
wall  of  the  vagina,  with  or  without  the  contiguous  wall  of  the  rectum  and 
the  anterior  wall  of  the  vagina,  with  the  bladder,  protnide  into  the 
vagina.  Tlie  former  cimdition  is  known  as  rertorclc^  the  latter  ei/sfocele. 
The  uterus  anil  its  appendages  are  also  more  or  leas  dragged  d<twn- 
waitl,  the  cervix  approaching  the  oatlimi  paginw  and  in  extreme  cases 
protruding  between  the  \i\h\^-^prol<ip»'tii  vteri. 

It  is  important  to  correct  each  or  all  of  these  conditions  at  the  earli- 
est possible  moment.  The  oiH-nition  for  the  cure  of  reclocele  consists  in 
removing  the  mucous  membrane  fmm  the  posterior  wall  of  the  vagina 
over  an  area  sufficiently  large,  and  then  inti-oducing  sutures  of  silver 
wire  to  liidd  the  frcHhened  surfaces  logeiher  until  union  has  rM-ciinf*!. 
Since  recltM'cle  exists  so  frequently  with  laceration  of  rhe  perinieum,  the 
two  conditions  should  !»  corrected  by  a  single  nperntion.     The  meihod 

of  procedure  for  jartial  rectiycele 
has  been  given  with  perinnxir- 
niphy. 

The  extent  of  denudation  nmy 
be  deterrainml  by  appi-oxiniating 
the  sides  of  the  floor  of  the  vagi- 
na with  tenarula.  The  mucous 
membrane  should  now  be  trimmed 
off  with  sharp- jjointed  scnssnrs 
curved  on  the  Hat.  Thi'  fn'.shene«l 
area  may  be  oval  in  shape,  as  in 
Pig.  665  ir,  or  may  vary  to  suit 
any  particular  operation,  bonring 
in  mind  the  object  to  be  attained, 
namely,  a  uniform  narrowing  of 
the  tube  so  as  to  render  descent  of  the  uterus  or  rectal  wall  im|K>ssiMe. 
It  is  advisable  to  begin  the  denudation  at  the  vulva  and  wurk  upward. 


Fio.  M6  II,— Oval  dentidstinn  tnr  thft  cum  of  noU>- 
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for  in  this  way  the  blowd  does  not  obs(!iirp  the  tield  of  op«mti»n.  Tlie 
mucous  membrane  may  In?  ni]tidly  jwrt'd  off  t)y  lifting  the  posterior  wall 
of  the  va^na  forward  by  meiins  of  one  or  two  fin^rs  intiuduosi  into  the 
reetiim.  Sutures  of  silver  wire  are  next  introdtieed,  as  slitiwn  in  Fig, 
665 II.  While  this  is  heinj?  done,  tiie  iinjrer  should  be  kept  in  the  rec- 
tum, so  that  tlie  nee<ile  may  not  enter  this  cavity.  On  acTonnt  of  the 
pain  caused  in  its  removal,  silver  wire  is  objected  to  by  some  opemtora 
and  L'hromicized  catgut  sutures  liave  been  in  late  years  substituted. 
Properly  pre])ared,  thene  sutures  will  hold  the  raw  surfaces  in  apposi- 
tion for  eight  or  ten  days  iind  wcure  grM)d  union,  (irenter  quiet  sh(nild 
be  demandeti,  however,  than  is  necessary  when  wire  is  employed.  When 
the  perinn'um  is  torn  and  perina'orrajjhy  is  neces-sitated,  silver  8uture3 
should  be  employed  for  this  part  of  the  operation. 

For  cpxtocele  a  similar  oi>eration  is  performed  on  the  upper  or  ante- 
rior wall  of  the  vagina.  In  order  to  prevent  the  ptesibUity  of  wounding 
the  urethni  or  bladder,  or  aHuwing  the  needle  to  enter  while  the  sutures 
are  being  inserted,  a  large  snund  .should  l»c  kept  in  the  bladder  during 
the  operation.  When  rectocele  exists  with  a  cystooele,  associated  with 
partial  prolapse  of  (he  uterus,  tlie  operation  on  the  jiosterhjr  wall  by  re- 
storing and  holding  the  uterus  in  Its  pro|M'r  place  may  als(>  relieve  the 
cystocele.  Unless  this  latter  condition  exists  in  a  severe  form,  it  is  ad- 
visable to  await  the  result  of  the  operation  for  rectocele  before  oi>erating 
on  the  anterior  wall. 

Vesicovaginal  Fistula. — A  flstulons  opening  fiom  the  bladder  into 
the  vagiua  may  be  s^urffk-al  or  accidt^ntal. 

In  order  to  Bwure  dminnge  of  the  bladder  for  the  relief  of  ehronio 
cystitis,  or  for  other  purposes,  kolpo^ystolomy  may  be  demanded.  Sec- 
tion of  the  bladder-wall  should  be  in  the  median  line,  and  should  as 
nearly  as  possible  bisect  the  triangle  formed  by  the  ontices  of  the  ureters 
and  urethra.  A  sound  introducetl  iat<i  the  blmlder  should  l>ttemi)luyed 
to  make  pmminent  the  floor  of  this  organ,  while  with  the  Sims  specu- 
lum, the  patient  being  in  the  Sims  ]H>sition.  theseclinn  may  be  readily 
aeeomplished  by  a  long-curved  bistoury.  For  drainage  of  the  bladder 
by  this  method  the  T  rnhlier  tube  employed  in  supra-pubic  cystotomy 
should  be  used.  The  end  may  project  out  of  the  vulva  into  the  urinal. 
For  the  removal  of  calculi  so  large  and  hard  that  liihotrity  is  contra- 
indicated,  and  for  all  neoplasms  of  this  organ,  suprapubic  cystotomy 
is  preferable. 

The  details  of  the  operation  do  not  differ  materially  from  those  in 
this  ojieration  on  males.  The  water-bag  for  lifting  the  bladder  la  placed 
in  ilie  rectum,  or  the  finger  in  the  vagina  may  sufficiently  lift  the  organ 
toward  the  puhes.  If  the  bladder  will  not  retain  enough  water,  pressnrtt 
of  the  urethra  against  the  pubic  arch  will  secure  retention. 

The  form  of  vesico-vagitial  lislula  most  difhcult  to  deal  with,  and 
therefore  of  greatest  suiTricnl  interest,  is  that  which  follows  sloughing  of 
the  vesi en- vaginal  septum  during  difficult  parturition.  Foriunately,  the 
increased  skill  of  the  accoucheur  and  the  wider  dis-seminatlon  of  practical 
knowledge  in  midwifery  have  greatly  diminished  the  number  of  rjises. 
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In  nloning  a  fistula  here,  the  following  geneml  iiointsare  important: 
The  vagina  and  Ithidder  nhmjld  I>e  got  into  ihe  Iwst  pftsslhle  c<»mliiion 
by  rest  and  ii'Hgation  or  these  orpan-s  for  some  days  lK*fore  ihe  0]>em- 
tion.     When  well-marked  hands  of  ficarricial  tissue  exist  in  the  neigh- 

iKuhood  of  the  niarjrin.s  of  the 
lislula,  these  should  L»e  divided* 
and  a  bulb  or  j;hiss  tuhe  of  larffe 
Kize  slioiild  l>e  intro»inre<l  to  keep 
the  vagina  distended.  This  ryl- 
inder  should  be  worn  for  Ihe  few- 
days  priTcdinjf  tlie  oj>er.irion. 
AVith  the  patient  in  the  Sims  im>- 
sirion  and  a  lar^  Sims  s|iecnlum 
(Fig.  005  i»  introduced,  the  opem- 
lion  is  comnienred  by  paring  Ihe 
edg«3 of  the  fistulous  opening.  This  is  done  by  rnned  scissors  or  the 
bistoury,  the  Cornier  being  preferable.  If  any  portion  of  the  sinus  is  left 
nnfreshened.  the  wound  will  fail  of  union.  All  ei«iiri(ial  tissue  shunUl 
be  dis-secre*!  away,  for  only  fairly  healthy  tissue  will  unite.  The  sec- 
tion extends  through  the  mucous  membrane  of  the  vagina  and  directly 
through   the  vesiuo- vaginal  septum,   beveling  this  down  to  but   not 


Fis.  6S5i.— 8Iau*i>  «{>«culiini. 
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tltrouffh  the  mucous  membrane  of  Ihe  bladder.  The  sutures  should  next 
be  intrcidut-Rd.  Ihe  needle  entering  one  fourth  of  an  inch  from  the  edge  of 
the  wound,  and  coming  cut  so  as  not  to  include  the  mucous  membrane 
of  the  bladder.  Dr.  .T.  MaHon  Sims,  who  originated  this  openilion, 
inmsta  that  the  sutures  should  be  close  together— from  one  eighth  to 
three  sixteenths  of  an  inch  apjirl.  The  aiitui-es  are  of  the  best  silver 
wire,  No.  28  or  20,  and  are  carried  into  place  by  a  silk  loop  with  which 
the  needle  is  threaded.    VV'hen  the  wire  is  being  introduced,  in  order  l« 


Fia.  OSS  >.— Stnift'H  fuck  fur  ni-jirvxlinalin^:  tlic  siItct  Miturxj*  ot  tbt  lerd  of  tba  mond. 

prevent  the  suture  tearing  thn)ugh.  il  is  advisable  to  use  the  fork  (Fig. 
ti(W>  K),  to  lake  Ihe  strain  oif  tlie  stjft  parLs,  Wlien  all  the  wires  are  in- 
troduced, the  margins  of  the  wound  are  approxiinaitHl  by  gentle  Lrnrlinn 
on  Ihe  two  ends  of  the  wire,  the  fork  is  carried  down  to  the  level  of  tlie 
wound,  and  ttie  wire  twisted  ujKm  this,  as  shown  in  Fig.  96fl  i^  The 
ends  are  cIippo<l  about  three  quarters  of  an  Inch  from  the  wound.    A 
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Sim3  siffmoul  catheter  or  n  soft  Ntlnton  caitheter  should  l>e  secured  in 
tliB  urethra  and  bladder.     The  sururns  iire  removed  alH>ui  the  eighth 
.day,  the  juLtieDt  beinf;  in  the  sttme  position  lus  for  tlu*  opej-ation. 

After  tile  operation  the  patient  should  be 
kepi  quiet  in  Iwd.  resting  by  prefei-euce  njwn 
the  side.  The  urine  should  be  drown  at  regu- 
hir  intervals,  when  the  stationary  t-alheter  is 
not  employed. 

In  the  closnre  nf  recto-va^Hnal  tistnis!  the 
siime  oi)ei'ative  measure-s  are  indicated. 

CVrpfjT  Uteri.  —  Lacerations  of  the  cenix 
may  Iw  rhi^»itied  as  unihiteral,  bilateral,  ante- 
rior, posterior,  und  stelhite.  They  are  alw> 
cttmplete  or  inciimplete.  The  bihiteral  variety 
is  most  frequent,  the  nnilaternl  next*  the  re- 
maininj;  f<irms  being  eompaniiively  rare.  In  a 
complete  laceration,  the  tear  extends  ttmiiiKh 
all  the  tissues  of  the  cervical  wall  into  the  va- 
ginal vault ;  the  incomplete  variety  extends 
into  but  not  throuph  the  wall  of  the  oenix. 

The  priuci[)al  indicatiouii  for  operative  inler- 
forence  are,  pain,  constant  in  character,  either 
local  or  reliex.  hypertrophy  or  thickening:  of  the 
tissue?  of  the  cervix,  as  a  result  of  ^-aniilations  alonp  the  line  of  the 
laceration,  cystic  degeneration  of  the  cervix,  sterility  from  occlusion  of 
.the  internal  <i9,  inability  tn  carry  the  fiptus  to  term.  etc.  The  tlunper  of 
epithelioma,  resulting  from  prolonged  irritation  of  a  fissured  surface, 
shouhl  never  be  lost  sight  of.  The  preparation  of  the  (latient  is  practi- 
cally ihe  same  a«  for  any  other  oiM^nition  about  the  rectum  or  genito- 
urinary organs.  When  the  narcosis  is  ccmiplete.  she  is  placc<l  in  the 
Sims  poisition  and  u  large  Sims  spi'culum  introduced.  The  vagina 
should  then  be  thrjronghly  in-igaied  with  l-to-:WOO  sublimate  solution, 
and  this  canal  and  the  cervix  thoroughly  cleansed.  A  strong  tenacuhim 
should  now  be  hooked  secnrely  into  the  sound  portion  of  the  cervix  and 
(he  uterus  dni«n  toward  the  vulva.  A  second  tenaculum  is  firmly  in- 
serted at  the  edge  of  the  rent,  the  edge  of  which  is  now  trimmed  off 
with  the  Sims  adjustable  knife,  or,  if  this  is  not  at  liand.  Emmet's 
cervix-scissors.  In  freshening  the  edges  nf  the  laceration,  tlie  stH-tion 
should  extend  thoroughly  into  the  angle  of  the  tear,  and  all  cicatricial  or 
granulaljng  surfaces  should  1^  most  cai-efully  removed.  M'hen  the  tis- 
sue along  the  line  of  the  tear  is  densely  cicatricial,  it  must  be  deeply 
excised  for  a  successful  union,  as  restoration  of  Ibe  cervical  canal  can 
not  be  aecomi)lished  when  the  cicatrix  nmiains. 

When  a  bilateral  hiceration  exists,  the  denuded  area  should  extend 
well  out  to  the  vaginal  stirfnce  of  ihe  cervix  and  inward  to  the  level  nf 
the  internal  om,  or  remaining  cervinU  canal.  It  is  usual  to  leave  unfresh- 
ened  a  space  of  about  one  fourth  nf  an  inch  wide,  as  shown  at  a  (7,  Fig. 
665  M,  which  space  corresponds  to  the  canal  to  be  restored  by  the  opera- 
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tiou.  The  opposite  fissure  is  prepared  in  the  same  manner,  and  the  wire 
sutiireA  are  then  inscrUHl.  The  most  suitaltle  needle  ia  a  skurt<.  nlrong 
needle  wirh  n  slif^lit  eiitrinp  cMlgeon  one  side,  (liis  rutlin^  edjj;i*  liniiN'd  to 
the  first  one  foiirtli  of  iin  inch  from  the  |Miinr.  This  needle.  Hrnieil  with 
the  silk  which  serves  to  carry  the  wire,  is  pa-ssed  tlirou^h  the  vaginal 
porlion  of  the  cervix,  one  fourth  of  an  inch  fr'>m  the  edge  of  the  woim^L 
and  bruuglit  out  bai-ely  within  the  uudenuded  ui^ea  a  a  left  (■>  form 
the  walls  of  the  canal  (i,  /,  I'ig.  605  it).    Tlie  deep  suture— that  in  the 
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anghi— should  lie  IJrst  in.serted.  When  all  the  sutures  are  passed,  they 
should  tie  twisted  in  the  order  of  insertion.  It  is  important  to  bring  the 
freshenwl  surfaces  accurately  together,  takinji?  care  not  to  twist  the  wire 
too  tight,  for  fear  of  strangulating  the  tissue  in  its  grasp. 

After  the  sutures  are  all  tuisted,  they  should  l>e  rat  at  one  fourth  of  an 
inch  from  the  line  of  union  and  a  sound  introduced,  to  see  that  the  canal 
is  not  by  accident  occlude<i.  Whenever  this  is  toci  nan*ow,  or  whenever 
for  any  reason  the  entire  nincoas  membrane  of  the  cervicid  canal  is  of 
necessity  removed,  a  glass  or  hai-d-rubber  stem  should  be  inserted  and 
worn  for  several  weeks,  until  the  walls  of  the  new  canal  shall  be  covered 
by  ei>ithelium. 

The  jmtient  is  put  to  bed  and  kept  perfectly  quiet.  The  suture  may 
be  removed  on  the  eighth  or  tenth  day.  This  is  accomplished  by  plac- 
ing the  jratient  in  the  same  position  as  for  operation,  cleansing  the  jmrts 
thorouKhly,  lifting  the  d<H'pest  suture  with  the  fon'ei)s  until  one  side  of 
the  deeper  and  diverging  wire  is  seen,  and  then  dividing  this  with  the 
shar]>- pointed  wire  scissors.  Gi-eat  care  and  considetable  skill  an'  neces- 
sary to  prevent  the  tearing  ajiart  of  the  freshly  united  surfaces.  The 
patient  should  remain  in  l>ed  for  a  week  or  ten  days  longer. 

Excision  and  Amputation  of  the  Cervix. — On  acconnt  of  cystic  de- 
generation of  the  cen-ix,  or  for  the  removal  of  granulating  surfaces  of 
long  standing,  or  the  presence  of  epithelioma,  the  removal  of  a  portion 
or  all  of  this  part  of  (ho  utems  may  bo  retpiired.  Kxc-i»iou  is  best  per- 
formed with  the  knife,  the  blade  of  which  should  be  long  and  slender 
(Fig.  66.')N).  Securing  the  cervix  with  a  hook  fastened  near  the  ante- 
rior margin,  the  blade  is  carried  up  the  cervical  canal  to  a  point  high 


VACrNAL  Tn'STERECTOMY. 


TBii 


enough  to  reach  all  the  diseased  tissne,  then  forced  into  the  wall  a 
aiiffident  depth,  and  is  carried  arcnind  so  a«  to  remove  a  coae-shaped 
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mass,  the  center  of  whirh  is  the  old  canal  of  the  ceirlx.  The  walls  of 
the  shell  which  remains  should  now-  Ih'  bmiipht  (ojicthor  by  a  row  of 
silver-wire  sutures  on  either  side  (nrntnsed  in  the  same  manner  as  for 
a  laceration),  leanug  a  roomy  canal  in  the  median  line  into  wliich  the 
8lem  should  l>e  inserted  and  wurn  until  an  epithelial  lining  is  developed 
uj»m  the  siirfacfs  of  thin  new  cjioal. 

When  a  mnre  extfjusivo  excision  or  amputfition  is  required,  proceed 
as  follows:  If  It  is  intended  to  remove  the  cervix  at  or  near  the  inter- 
nal OS,  it  should  he  seized  with  the 
,  ^     I     I  tenaculum,  and  drawn  toward  the 

vulva  and  cut  squarely  off  with  the 
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scissors  or  knife.  If  considerahle 
bIe*Hlin}{  occnrs,  the  vcMsels  should 
l»e  immediately  secured.  The  con- 
tiguous vai^iual  tissne  should  now  be  disswted  up,  and  win-  sutures 
insertfnl  on  cither  side  of  the  (ranal,  so  that  when  ti^'hti'UiHi  thi'  vagi- 
nal tissues  are  drawn  over  and  form  a  covering  for  the  stump  (I-'igs. 
6G5  o  and  «tJ5  p). 

Vaginal  Hysterectomy. — For  incipient  malignant  disease  of  the 
utenis,  the  extirimtion  of  thiso]-gan  is  indicated,  and  this  may  be  done 
throu;:;h  tlio  vagina  or  by  alHiuniinal  sei'lion.  lu  llu'  selection  of  a 
method  the  size  of  the  utenis,  its  a  result  of  tlie  neoplasm,  or  from  any 
cause  whatever,  should  be  carefully  considered.  If  this  organ  is  nt)ont 
of  norma]  si7>*,  vnpinal  hyslei-^clomy  pn)i)erly  p*!rfomied.  offers  at  this 
date  a  lower  mortality  niie  ihiui  the  high  operaticm. 

J.  B,  Hunter^s  Method* — In  order  to  complete  the  hysterectomy 
more  rapidly,  forceps  are  applied  to  the  princi]>al  vessels  and  blee<1ing 
points  aj3  the  o])eration  proceed.^  and  these  are  left  in  position  for  period^ 

•  "  MvUiool  Reconl."  Fvbrani?  9,  1S89,  p.  14T. 
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viiryiny  fmm  twentyfour  to  forty-eijfflit  hours ;  the  time  otherwise  lost  in 
applying  liifalureH  is  thus  mat^'rially  shortened.  The  patient  is  placed 
on  the  buck,  the  sarrum  at  the  edpe  cf  tlie  tiiljlfe,  and  the  ley^s  held  up 
and  out  of  the  way  l>y  asRlsljints  or  sup]Kirte<l  l>y  the  erutch.  The  jh*]- 
via  may  Iw  slightly  elevated,  to  allow  gravitation  to  rarry  the  intestines 
toward  the  iliiLpliragiu.  Irrigate  thoroughly  with  2-per-cent  creoline,  or 
l.tf>.6(KtO  snMimnte  solution.  A  hirge  Shna  sp(*(Mduin  and  lateral  retract- 
ors are  required,  and  the  uterus  is  drawn  well  ilownwnrd  and  biiekward 
by  a  long  tenfl<-nlnm.  With  curved,  blunt-pointed  wrissors  the  dissection 
is  begun  at  (he  juui'lion  of  the  cen'ix  anil  vagina  in  front,  keeping  a 
sound  in  the  bhitlder  nil  the  time  to  avoid  the  danger  of  eiittiiii^  into  ttiis 
oi'gan.  Proceed  in  this  din^ititm  until  the  iHiritonaMim  is  reached,  but 
this  should  not  yet  he  opened.  Di-aw  the  urerns  forwjud  and  miikea 
similar  (lisaeriion  ou  the  rectal  surfju*.  As  the  lateral  altarhmeuts  are 
next  to  be  separated,  it  is  ne<'e-'«nry  to  pn)ceed  very  cautiimsly,  using 
the  scissors  so  as  not  to  divide  much  tissue  at  a  single  afmke,  for  fear 
of  severing  the  larger  vessels.  When  these  are  i-eached,  the  forceps 
are  applied  and  the  tissues  divided  between  the  instrument  and  the 
ul^frus.  The  handles  of  the  forceiw  shouM  be  tied  with  silk  to  prevent 
their  being  dislodgifd.  A  aeeimd  instrunu^nt  is  applieil  beyond  the  lirst» 
and  secured  in  like  manner,  until  the  bi-oad  ligami*nt  of  each  side  is 
divided.  As  the  peritonffiuiu  is  dissected  away,  by  traction  on  the  fun- 
dus uteri  the  utem-sac ra!  ligaments  may  be  |iu1  on  the  stretch,  fon*ei>s 
applied  to  these,  and  the  ligaments  divided.  All  minor  bleeding  points 
should  Iw  secured  by  forceps,  and  many  of  these  mny  be  remnved  as.stxm 
as  the  oj>eration  is  over.  If  the  tubes  and  ovaries  come  plainly  into  view, 
they  shoulil  l>e  tied  off  with  strong  silk  and  remove<l.  The  iiieruH  1>eiiig 
entirely  dissec[e<l  out,  is  readily  inlrovert^nl  and  cut  off  at  the  vajdnal 
junction.  The  parts  are  H|>onged  dry,  no  irrigation  employed,  the  for- 
ceps on  the  important  ve.ssels  left  in  position,  the  entire  cavity  packed 
with  creoline  gauze,  the  pieces  of  which  are  attached  ro  silk  threads  to 
facilitate  removal.  A  tuft  of  cotton  is  placed  around  the  handles  of  the 
furcei)s.  The  bladder  should  be  emptied  at  regular  intervals,  and  the 
bnwfds  moved  on  the  thii-d  day  by  the  administration  of  calomel  tritu- 
rates, half  grain  doses,  repeated  three  or  four  times.  Some  of  the  for- 
ceps on  the  less  imjMirtaut  vessels  mny  Im'  removed  afler  twenty-four 
hours,  those  on  the  larger  arteries  in  from  thirty -six  to  forty-eight  hours. 
The  peritoneal  surfaces  unite  readily,  and  the  entire  wound  heals  by 
granulation. 

Irrigation  should  not  be  employed  earlier  than  the  third  day,  and 
Haids  sliould  not  l)e  fonnbly  thrown  into  the  woaml.  The  most  careful 
antisepsis  Is  demanded,  Imth  during  the  operation  and  at  the  dressings. 

HyKternlmiiij  and  Abdominal  Uystercctomy. — IfyftteTotomi/^  or  cut- 
ting into  the  uterus  for  the  extraction  of  the  fo'tua  from  the  living 
mother,  is  an  operation  which  haa  been  greatly  perfected  within  the  last 
few  yesira,  chiefly  owing  to  the  labors  of  Saenger,  Leopold,  and  Tait.  It 
ia  indicated  when  at  full  term  it  is  found  impossible,  on  account  of  in- 
surmountable disproportion  between  the  diumetera  of  tiie  ^wlvic  outlet 
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"Vind  the  t'liiM.  to  eff*"*-!.  dt'tivcry  Iiy  Ilie  va^rinii.     AVIicn  lliis  miiulitum  is 
Bviili'ul.  priKieed  as  nii)ully  us  piissilile  in  the  followinj^  inanii(»r : 

if  the  iiH-iiibrHne.s  arc  nut  already  riiiituivd,  hnsik  lln'iii.  DJHinfwt 
thi*  vnjriim  iiini  j^'iiitals  with  stiblimato  soliiiidii,  l-t«-;jr>(K\  Po'iuir*'  tlio 
alKjoTiuMi  as  fur  an  nviirioromy,  ami  naikti  a  luiif;  niKlnniiiial  inrisinn, 
eontrotlinK  nil  Meedinp  with  catgut  lijjpilures  ns  tbeoperutiun  prooeftls. 
Having  entered  tlie  alwlnndiud  fiivtiy  and  made  tlie  opening  large 
enough,  ]>la('e  three  or  four  silk  sutures  at  the  np]jer  end  of  the  wound 
in  order  to  narrow  the  opeaing  as  soon  as  the  ulerua  is  drawn  out  of 
the  inrision,  thua  avoiding  extrusion  (if  tlie  int^-ntines.  Drag  the  uterus 
outside  the  nhduininal  ravity,  and  eloso  the  ii|)|)er  portion  of  the  wound 
!»y  tightening  the  sutures  already  in  position.  If  the  intestines  should 
i»  proirudcsi,  pniiert  them  with  warm  tttwels  wrung  oat  of  Thiersch's 
sohitton,  and  Iteneath  the  uterus  pass  a  piere  of  rnlil>er  cloth,  disinfected 
in  the  same  solution,  to  protect  the  abdominal  cavity  from  tbee^lmnce 
uf  I)1(mm1.  Around  the  cervix  uteri  pasa  a  stont  piece  of  elastic  tubing, 
and  dniw  it  tight,  thus  arrt>sting  the  riirulatiim  in  the  utenis.  Immedi- 
ately incise  the  uterus  in  tlie  median  lino  ami  in  its  hmg  axis,  limiting 
the  incision  below  to  the  p<tritoneal  reflection,  thus  avoiding  the  larxe 
rircular  sinuses  abcmt  the  os  Lnternum,  and  extending  it  upward  if  neces- 
sary. Remove  tlie  child,  and  liiind  it  to  an  assistant  to  resusritaie.  The 
nterns  will  now  usually  contract.  Introduce  the  hand  into  the  uterus 
and  remove  the  pliicenra.  The  uteiine  cavity  Is  next  to  l>e  disinfect<*d 
with  a  l-to-.VKNl  sublimate  S!)luli!m.  Unless  llie  cervical  canal  is  widely 
dilate  (and  this  should  be  n>«ceiiaine<1  liefore  the  o|jeration),  the  iise  of  a 
utent-vaginsil  linilnjigi'ttibe  is  inilinited.  and  this  latter  must  I>e  of  stiff 
rulilier.  The  next  step  in  the  fiju'mtion  is  the  insertion  of  the  sutures  iti 
the  wall  of  the  nterns.  Kirat  ascertain  whether  the  peritoneal  c*»vering 
of  this  oi^n  is  sufficiently  movable  to  allow  it  to  be  folde<l  in  between 
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the  sidea  of  the  incision.  If  need  be,  dissect  it  up  from  its  attachment  to 
tlie  muscular  fibers  a  slight  distance.  The  |M*Htona>um  is  next  folded  in 
l)elwei'a  the  lips  of  the  w<mnd,  and  the  deei>  sutures  are  passetl  (Fig, 
(JOo  Q>.  These  should  l)e  of  tulver  wins  because  they  are  cleaner  and  held 
more  unyieldingly  than  silk.    They  should  Ixi  close  enough  to  control 
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hferaurrhage  and  secure  accurate  adjustment  of  the  mcIos  of  the  wound 
Tli(?y  should  enter  the  peritoneal  covering  about  huK  an  inch  from 
the  (Hlge  of  the  wound,  uiid  paHS  throu*;h  it  and  tlie  rauseular  wall  to 
the  decidun,  which  must  not  ha  incltidfMl  in  tlie  itutiire;  tlien  acrosn 
to  the  other  side  through  the  muscular  and  serous  ctiats.  After  twist- 
ing the  silver  satures.  the  auperficial  sutures  of  tine  silk  are  intro- 
duced. These  are  to  tw  from  twenty  to  thirty  in  Duml>er.  and  are  em- 
ployed to  HRCUPR  jx'rfect  ("onptation  of  tlie  senius  edgeH  of  tlie  inrimon. 
They  are  intro<luced  in  tlie  same  way  as  Lembert's  suture  of  the  intes- 
tine. Lu-stly.  the  twisted  wilver  wii-es  are  cut  off  about  oue-half  inch 
from  llic  level  of  the  in<'ision  in  tlie  iilerus,  and  the  ends  turnt?<l  d<iwn 
parallel  with  the  surface  of  this  oipin. 

The  incision  in  the  abdominul  wall  is  closed,  as  after  ovariotomy. 
Tliere  are  certain  conditions  which  can  only  be  determined  by  iiisjieo- 
tion  through  the  incision  in  the  abdominal  wall  which  may  contruindl- 
cute  the  operatiim  just  given,  an<I  necfwiHitjite  a  motlifie<i  pHweduro. 

If  the  patient  has  been  lonp  in  labor,  and  consideralile  time  has 
elapsed  after  the  membranes  have  ruptured;  if  there  is  a  putrid  dls- 
chiirtie  fn»m  the  vai<ina  ;  if  the  «ym]ttoms  of  f«*ptir  fever  are  present, 
with  the  perimetrium  dulled  and  adherent  to  the  muscular  wall  of  the 
uterus,  the  operation  of  ampntfl-Tion  of  the  uterus  at  the  os  internum 
is  indicated.  If  malignant  disease  of  the  cervix  Is  present,  Fi-ennd's 
operation  is  to  he  pi-eferred.  If  the  pregnant  uterus  l«e  the  seat  of  a 
fibro-myoruu,  and  so  situated  as  to  render  delivery  impossible,  or  if  a 
rupture  of  the  walls  of  the  uterus  has  orcnrred,  which  in  so  nigge<1  in 
outline  that  it  can  not  be  sutured,  hysterectomy  is  indl<'nted.  The 
objects  aimed  at  in  all  operations  for  the  artificial  delivery  of  children 
at  terra  are,  pi-eservation  of  the  mother's  life  and  future  health,  with, 
if  possible,  the  non- mutilation  of  her  generative  organs  and  the  delivery 
of  a  living  child.* 

P&rro's  Opera(ifm..f — HysteTecfom^p durinff  Pregnancy, — The  abdom- 
inal iurision  is  wimitar  to  that  just  given.  It  must  not  l>eoverhK)ked  that 
the  liliuhler  is  high  up  and  in  good  part  nnr*ivercd  by  the  peritonaium. 
Aa  soon  as  the  uterus  is  exposed  it  should  be  drawn  out  of  the  abdomen. 
Place  around  the  cenix  a  large  piece  of  rubber  tubing  if  an  ecrasenr  or 
clamp  is  to  be  used  ;  or  a  rubber  ligature,  if  that  is  to  be  pennanent.  Pro- 
tect the  iatestinea  with  warm  towels  wet  in  Thiersch's  solution.  Under 
tlie  uterus  and  over  the  iibiiominal  incision  spread  a  large  piece  of  rubber 
cloth,  protecting  the  peritoneal  cavity  frt)m  the  entrance  into  it  of  blu(Ml, 
etc.  Tighten  the  rubber  ligature  around  the  cervix,  and  imme<liately  in- 
ciae  the  uterus  and  rapidly  extract  flie  child.  The  incision  in  the  nt*>nis 
may  be  made  in  any  direction  convenient,  although,  as  a  rule,  the  median 
linear  incision  is  preferable.  The  next  step  is  to  cut  off  the  uterus  olosi;  to 
the  ligature.  Curette  out  the  cervical  cnnal,  or  bum  it  and  the  stump 
with  the  cautery.     Cleanse  the  ])erit(meal  sao  of  blood  and  serum.     See 

*  A«  recard^  ktatiHircH.  Snenfiw  |iiv«  thirty  C«8ar«ui  wctivnis  perfonovd  w  nlxiv*  d«- 
•crtboil.  with  n  inortiiliiv  nf  SH"  |tiT  n-ni. 

t  The  tnortftlitj  after  this  operiuloQ  in  greater  than  ttint  afler  hyal^jroioniy. 
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fhat  no  hlrKxl  lias  collected  between  the  cervix  and  pnbes.  Transfix  the 
stump  «ith  long  ste«l  pins  ju.st  above  tile  ligalurt*,  and  otherwise  treat 
thn  fltump  as  should  be  done  after  hysterectomy  for  libro-myoniata.  If 
ir  is  dni'mml  necessary  to  employ  dniiuage,  thi?  Sims  tubp  (.s*?«  I'^'g.  fi07) 
should  b«  eniplnyed  hi  these  cases.  The  sluuip  should  be  dusted  with 
iodofonn,  as  heretofont  directwl. 

The  mprhod  recommended  by  Tait  ia  i>m.rtirally  as  follows:  An  ah- 
douiiuai  incision  is  made  large  enough  to  admit  the  hand.  A  piece  of 
strong  rubber  tubing  is  thrown  aruund  the  uterus  near  the  vaginal  Junction 
and  tifrhtcned  to  arrest  llm  rin'ulatiou.  An  oi>ening  |)artly  by  incision 
and  tearing  is  next  made  in  the  median  line  and  long  axis  of  the  uterus, 
through  which  the  child  and  then  the  placenta  are  extraoted.  The  organ, 
rapidly  contracting,  is  brought  out  thi-ough  the  wound,  rninsfixed  with 
two  skewers  just  above  the  rublwr  cord,  and  the  amputation  made.  After 
a  careful  loilel  of  the  peritoneal  cavity  the  wound  is  closed,  the  cord 
being  left  in  position,  and  the  stump  stitched  to  the  edges  of  the  incision. 
When  a  simple  hysterotomy  is  intende<l,  the  opening  in  the  uterus 
should  Im>  incised,  not  torn,  and  sutures  applied  as  dii-ected.  in  the  pre- 
ceding page. 

Freund^s  Ppwa^/ow.— Removal  of  the  nteriis  for  malignant  disease 
of  this  organ  is  thus  perfomieil :  The  patient  is  prepared  as  for  an  ovari- 
otomy. The  vagina  is  cleanse<l  and  rendered  aseptic.  The  abdomen  is 
opened,  the  uterus  found  and  drawn  up  to  the  incision.  It  is  then  pulled 
to  imo  side,  and  the  broad  ligiunent  of  the  oppo.site  side  ligaled  tn  such  a 
way  that  the  ovarian  artery.  Fallopian  tube,  and  round  ligament  are  in- 
cluded iu  the  gi-asp  of  llie  ligiilure.  The  lig-ameut  of  ihe  niher  side  is  in 
the  same  way  tied  olF.  The  uterine  nrlerie^'i  are  next  deiigated  by  means 
of  a  ligatui-e  passed  through  the  fornix  vagina).  If  it  be  desired  to 
remove  the  entire  orgjin,  the  bladder  is  se]x»rated  from  the  cervix,  and 
the  tissues  around  the  cervix  are  cut  through.  Frennd  originally  left 
the  ligatures  long,  and  brought  them  out  of  the  vaginal  opening.  If  it  is 
desired  to  make  a  stumj)  of  the  cervix,  as  in  the  case  of  cancer  of  the 
fumius  uteri,  the  uterus  is  out  oflf  just  above  the  uteixj- vaginal  junction, 
the  two  lips  of  the  cervix  brought  together  with  deep  sutures,  the  peri- 
tonanim  nirefully  adjusted  over  them,  the  ligatures  cut  short,  qnd  the 
peritoneal  c:ivity  closed. 

Jfi/stereHomy  for  the  Removal  of  Fibro-myomaia—Schroeder's  Op- 
eraiion, — After  opening  the  abdomen  the  uterus  and  fibroids  are  freed 
from  adhesions.  A  temporary  ehwtin  ligature  Ls  tied  around  the  cen'is, 
and  the  tumors  and  uterus  cut  away,  leaving  the  stump  in  the  shape  of 
a  V.  The  blood-vessels  are  now  ligated  with  catgut  {Schroeder  does  not 
insist  np(m  thls'i.  and  the  sides  of  the  crme  iimught  together  by  layers  of 
clo-w  sutun*s  which  begin  at  the  bottom  of  the  cavity.  This  mode  of 
suturing  is  continued  until  the  top  is  reached,  when  the  i>eriton)eum  is 
carefully  adjusted  over  the  stump  and  the  elastic  ligature  removed.  Or 
the  pedicle  may,  if  small,  be  truustlxed,  ligated,  and  dropjied.  The 
peritonmum  is  trlejinse<l  of  blorHl,  etc.,  and  the  abdomen  cUtsc^l.  If  the 
myoma  is  pi>dunculated  and  the  uterus  itself  is  not  the  seat  of  multiple 
4i> 
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growths,  the  tumor  is  nat  ofF,  nnd  the  sutnring  done  afc  the  jKiint  where 
the  tumor  grew.  Or,  if  the  tumor  is  sessile,  so  that  the  elastio  Hgnture 
win  not  be  employed,  it  is  adviaed  to  incise  the  rapsuie,  enur-ileate  the 
tumor,  and  bring  the  tiapa  together  as  above  directed.  Keith  and  Hegar 
have  the  smallest  mortality  after  hysterectomy,  and  it  is  their  custom  ro 
trwit  tlie  l>edirle  l)y  the  extra-peritoneal  methtHl.  Hut  there  !irt»  tumors 
wliich  can  not  l>e  t*o  treated  ;  these  Schroeder  enunleat^'s  as  desciilied. 

llijsterecioinyfur  Fihro-myonui  y  the  i^ump  being  brtuujht  out  at  the 
Wound  and  atUwhed  there. — After  the  orgi»n  is  expostKl  amd  all  adhe- 
sions tied  with  doul>lo  ligatures  and  divided  Ijetwwn  th<^e,  <)r  broken 
loose  where  tlie  double  ligature  can  not  be  utilized,  the  elaatio  liga- 
tnre  should  l>e  thrown  around  the  uterus  at  the  cenix,  the  rubber  pass- 
ing under  the  ovaries  and  compi'essing  the  broad  ligament  agiunitt  the 
cervix.  ThiH  ligature  is  drawn  tight  and  tied,  the  second  jNirt  nf  the 
knot  being  over  a  coarse  ailk  thread.  When  the  last  knot  of  the  elastic 
lignture  is  made,  (he  silk  thread  Is  tied  around  this  u\  prevent  slipping. 

The  libi-oid  is  then  lieltl  up  and  cut  r»ir  abo\-e  ihe  eliwlic  ligature. 
The  stump  is  next  grasped  by  strong  forceps  and  trimmed.  Kutnres  are 
then  parsed,  first  thmugh  the  pariet:d  peritoneum  near  the  incision  and 
then  thi-ough  the  stump  twlovv  the  ligature,  in  such  a  way  thai  when 
drawn  tight  the  lower  part  of  the  incision  will  surround  the  stump  just 
1>p1ow  the  lig:iturt\  with  the  iMiritoneuI  surface  of  the  in<;ision  fststr.ned 
to  that  of  the  stump,  Steel  pins  or  skewers  should  Ix;  passed  thrvtngh 
the  stump  above  the  ligature.    The  sutures  around  the  stump  are  then 

drawn  tight,  the  wound  closed  as  after 
ovariotomy,  the  stump  dusted  freely 
with  iodoform,  iind  the  dresKiug  applied. 
When  the  sutures  are  all  iriwrted,  the 
hant-nd)lier  plates  or  shields  (Fig.  OfiTi  it) 
should  be  placed  between  the  u-nda  of 
the  skewers  and  the  skin.  Tlie  indica- 
tions for  i>elvic  drainage  will  \w.  the 
same  as  after  an  ovariotomy.  The  reV' 
vioal  canal  in  the  stump  should  be  cn- 
rette<l  l>of(jn?  ]xiKbing  the  steel  pins; 
otheiTvise,  a  fistulous  <HMfUing  nuiy  jmt- 
sist  through  the  vagina,  nierine  stomp, 
and  the  line  of  incision.  Frequently  the  tibroid  is  attached  to  the  un- 
enlarg<Hl  uterus,  nnd  has  a  narrow  pedicle.  In  such  a  case,  the  ultirus 
and  appendages  are  left,  and  the  new  growth  remove<l.  fttmiing  the 
stump  where  the  tumor  joined  the  uterus. 

ISurgical  Diseases  of  the  Fallopian  7VAe«— ^SlTf/^/n^//**.— Inflanima- 
tion  of  the  Fulhipian  tulw^s  may  demand  surgical  interference  when  peri- 
tonitis is  pH'cipitated,  or  when  from  occlusion  the  pnKlucts  of  inlbiuinia- 
tion  are  retained,  and  the  tiil>e  Is  ilistended.  forming  a  ryat.-Hke  tumnr. 

The  nujst  prominent  symptom  of  salpingitis  is  pain.  WHien  perito- 
nitis chtes  not  exist,  it  is  confined  to  the  affected  side.  It  is  usually  con- 
tinuous, with  exacerbations  of  severity,  whicli  are  especially  marke<l  just 
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bsfore,  dnring,  and  aft-er  the  menstrwul  flow.  In  some  instances,  when 
the  flow  is  established,  the  snflfering  is  less  intense.  The  menstmal  dis- 
charge is,  as  a  rule,  increased  in  quantity.  Salpingitis,  in  the  vast 
mujority  uf  rases,  results  from  the  dii-wt  exlen-sioii  i>f  wdine  iiillnmrna- 
lury  piXK-ess  ftxim  the  uterus.  Endometritis  or  metritis  foll<iwing  gou'if- 
rhoea,  abortion,  normal  parturition,  or  that  resulting  from  n  chronic  in- 
tlammatiuu  due  to  miL)[H>8iHon  of  this  organ  or  other  cause,  are  the  chief 
conditions  whicli  pivcedu  this  ufTt'Ction. 

By  direct  palpation  over  the  Hbdttmen  of  the  affected  side,  it  will  be 
^-tbat  the  muscles  of  tlus  side  are  abnormally  tense,  and  that  acute 
is  present  contined  to  a  limited  and  well -marked  area,  which 
mrrespunds  to  the  normal  position  of  the  tabe.  In  the  ragioa,  a  len- 
porrhwal  dischar^  is  usually  observe*!,  and  diligent  examination  will 
repeal  great  tenderness  near  the  cervix,  uimn  the  side  involved.  Tim 
uterus  may  l>e  normally  situated,  but  Is  laterally  displaced  when  the 
tumor  is  at  all  larire.  With  bimanual  examination,  often  m-cessary  under 
ether,  there  will  b.?  found  an  elastic,  if  not  fluctuating,  tumor,  springing 
from  one  or  the  other  uterine  oomu»  and  directly  attached  to  the  uterus ; 
perhaps  bulging  into  the  vagina ;  sa usage- shai)ed  when  moderately  large, 
but  round  when  as  largo  as  an  »jrang«  ;  often  movable,  but  almost  always 
with  false  attu<^fanit>nts.  This  rumor  may  be  but  ajmrt  i>f  a  general  intliim- 
matory  mass  lilting  up  the  jielvic  canty  and  rendering  fluctuation  hard 
to  obtain.  In  such  a  rase,  the  uterus  is  flxed  to  this  mass.  As  a  rule, 
the  tube  is  pn-ilajised,  and  drags  with  it  the  ovary,  the  latter  being  exter- 
nal to  and  above  the  cyst.  In  many  cases  the  dJagnosia  is  easy,  but  in 
others  it  is  difficult. 

Treahnent. — When  the  diagnosis  is  satisfactorily  determineti,  and 
the  symptoms  are  ut:gent,  removal  by  iib<luminal  section  is  iudicaied. 
The  pn'|Mirati(m  of  the  jHitient  and  for  the  oiK'ration  are  the  same  as  for 
ovariotom}-.  When  the  peritonECum  is  opened,  the  tumor  may  be  dis- 
tinctly felt,  and  should  be  removed  without  rupture  of  the  cyst-wall 
when  this  is  possible.  Adhesions  to  the  neighboring  organs  will  be  found 
to  exist,  in  a  varying  degree,  in  all  cases.  Some  of  these,  which  are  vaa- 
cular  and  of  gmxl  sixe.  require  to  be  tiinl  with  double  Inrgc-size<l  catgut 
ligatures  and  divided,  while  others  may  be  tora  off.  Tlie  silk  ligature 
should  be  passed  around  the  lul>e,  close  to  ihe  surface  of  the  uterus,  tiwl. 
and  the  mnits  removed.  The  stump  beyond  the  ligature  should  be  care- 
fully disinfected  and  seared  with  the  actual  cautery.  If  rupture  should 
occur,  or  if  there  is  a  considerable  amount  of  ot>ziDg,  the  Sims's  drainage- 
tube  should  be  used. 

The  Otarieg. — Removal  of  the  oraries  may  l)e  necessitated  ou  account 
of — 1,  cystic  degenenition ;  3,  cirrhosis ;  3,  uLwcess ;  4,  cystic,  and  5,  stdid 
tumors. 

In  cystic  degeneration  the  ovary  is  enlarged,  and  the  interior  <tf  the 
organ  is  RIUhX  with  small  cysts  witli  dense,  (ibnuis  capsules.  They  ran 
in  some  cases  be  seen  thn^ngh  the  inee-sting  membrane,  iiud,  if  ]iuncl- 
ured.  will  give  exit  to  a  fluid  usually  clear,  but  at  times  brown,  or  even 
decidedly  stained  with  blood.    The  tumor  Is  elastic  to  the  touch,  usually 
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spherical,  an*l  rarely  attaining  as  mncb  as  a  dinmeter  of  two  tnrhea. 
The  fimbriated  extremity  of  the  Fallopian  tube  U  often  adherent  to  the 
diseased  ovary.  In  rare  inatjinees  tlie  broad  ]ipimi*nt  aud  tube  may 
Burifliind  tlie  cystic  tumor.  The  left  oi^i^an  is  affected  more  fn^aently 
than  the  right.,  for  the  same  reasons  as  g:lven  for  the  more  frequent  oc- 
enrrence  of  rnricorele  in  the  left  scrotum  (see  Varic'ocelk).  The  pa- 
thology of  this  affection  is  not  yet  definitely  settle*!. 

In  drrJiosls  the  oraries  are  nsiially  small,  and  hare  a  furrowed  or 
withered  appearance ;  occasionally  they  are  found  normal  In  size,  or  even 
slightly  enlarged.  The  normal  Graafian  follicles  ar«  entirely  destroyed 
in  wnll-marked  cases, 

In  more  recent  cirrhotic  disease  of  these  organs  the  cavities  of  the 
follicles  are  diBteruIe<l  with  ii  bloody  fluid.  This  condirinn  is  almost 
always  due  to  a  C4muective-tis.sue  h3'perplasia,  resulting  from  a  subacute 
infi:immatory  process  in  the  ovary. 

In  abscess  of  this  organ  it  is  enlarged,  and  may  contain  one  cavity  or 
several  sei>arate  collections  of  pus.  ^Vhen  the  abscesses  are  small  and 
multiple^  the  gross  ap|>eai'ances  of  the  organ  are  not  unlike  those  of  an 
ovary  with  cystic  Hi^enemtinn.  Su]>purating  salpingitis  (or  pyo-foUpinx) 
may  bo  present  with  abscess  of  the  ovary,  and,  in  nire  instances,  by 
reason  of  fusion  and  rupture  of  the  oontiguoua  walls,  there  lesalts  a 
large  single  abscess.  Multiple  extravfwation  of  blood  may  occur  in  ab- 
scess of  this  organ.  If  not  relieved  by  operation,  the  pus  may  eventually 
find  an  exit  through  the  vagiua,  bladder,  or  iutestine.  Adhesions,  ana 
rule,  occur  between  the  ovary  and  one  or  mare  of  the  eontj^ious  organs, 
or  (o  (he  pelvic  fascia. 

Si/uipUniifi.—Xn  cystic  defjeneratioji  and  cirrht}st'x,  dysroenorrhtisa  Is 
the  most  prominent  symptom.  It  is  more  severe  with  the  former,  bat  is 
severe  in  the  cirrhotic  ovary.  The  pain  usually  precedes  the  menstrual 
llow  from  a  few  hours  to  several  days,  and  in  extreme  cases  may  continue 
from  one  period  to  the  next.  It  is  usually  referred  to  the  groin  of  the 
affectefl  side,  and  tln-nce  thf?  iwunfid  wmsaticms  may  nidiate  t)ver  the  abdo- 
men and  dowu  the  extremity.  Hysterical  convulsinus  are  very  apt  to  be 
present  in  the  more  severe  cases.  The  menstrual  tlow  is  scanty  or  normal 
in  amount  when  the  ovaries  arc  rin-hotic  ;  but  with  cystic  dt-generution 
the  flow  is  generally  increased,  and  hemorrhage  may  l>e  the  most  promi- 
nent and  dangerous  symptom.  The  nterua  is  apt  to  be  slightly  above 
the  normal  size,  with  the  ovaries  in  cystic  degeneration,  and  s<'>mewhat 
BnialU-r  when  these  organs  are  cirrhotic.  Not  infnfijuently  rern»version 
is  observed  as  a  symptom  of  cystic  ovary,  in  which  case  this  last  named 
oi-igan  is  prolapsed.  The  uterus  is  commonly  free  and  movable,  unless 
hicmatocele  or  peritonitis  has  occurred.  If  cystic,  the  ovary  is  easily 
felt,  often  low  down  in  Dougla.Vs  pouch.  If  cirrhotic,  it  is  ban!  to  find. 
From  clinical  manifestations  it  appears  that  cystic  degeneration  is  due 
to  a  degree  of  intlammalory  action  more  severe  than  that  which  leads  to 
cirrhosis,  l)e{!au8e  peritonitis  and  [lelvic  ha.'matoc«le  more  often  accom- 
pany the  former.  Cystic  and  cirrhotic  ovaries  are  always  sensitive  to 
pressure. 
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In  ovarian  abtscess  there  is  usually  a  history  of  gonorrhtna,  pueriM^nU 
septicaemia,  aa  acute  exanthema,  cira  severe  attack  cf  metritis  or  peri- 
tonitis. When  the  abHee^vtes  are  small,  the  symptoms  do  not  prently 
differ  from  those  of  cystic  ovaries;  but  when  at  all  lar^,  the  ]iatient 
has  hectic  fever  and  ri^^ors.  The  pjiin  in  the  pelvis  is  constant;,  I)iit  is 
liable  to  exaccrlmtions.  Repeatetl  attacks  of  pelvic  peritonitis  follow 
each  other.  When  the  oi-ary  is  converted  into  one  large  abscess,  and 
the  tnlw  is  not  affected,  dysmenorrhopa  is  not  a  constant  symptom,  and 
there  is  an  absence  of  the  nervous  i>hetiomena  ob«en^e<l  in  the  other 
forms  of  ovarian  infliimnmtion. 

Tbo  uterus  is  usually  drawn  to  the  affected  side  as  a  result  of  the 
pelvic  peritonitis  which  usually  accompanies  these  (rases.  The  lateral 
fornix  of  the  vajdna  is  encmiK-hi'd  npon  when  the  abscess  is  larjje,  and 
then  tluctuation  can  be  obtained.  The  abscess,  whether  large  or  smalU 
is  usually  bnt  part  of  the  ma^  of  inflamed  tissue  which  occupies  the 
l)elvi8  on  the  affecte<l  side.  The  ovary  w  enlaj^eil  and  low  down.  As 
abscess  of  the  ovary  does  not  often  ()Ocur  ahme,  and  a.s  the  sole  lesion 
nf  the  jtelvic  organs  aud  tissues,  tlie  symptoms  which  apiMMir  are  {MU-tly 
due  to  the  intercurrent  diseases — salpingitis,  hematocele,  peritonitis,  etc. 
When  an  ovarian  abstjess  ruptures  into  the  peritoneal  cavity,  a  fatal 
general  peritonitis  is  the  result.  If  it  opens  into  the  vagina,  it  usually 
does  so  just  below  the  cervix  in  t^e  posterior  wall,  at  the  bottom  of 
Douglas's  pouch,  where  the  vaginal  ^vall  is  thinnest. 

Treatment. — If  the  ovarian  abscess  is  but  part  of  a  pelvic  inflam- 
mation which  unites  together  rectum,  bladder,  uterus,  and  broad  liga- 
ment into  one  mass,  and  if  the  ubsccHS  is  low  down,  fluctuation  lM>ing 
obtained  in  the  vaginal  roof,  it  may  be  opened  per  raginam  antl 
drained.  But  in  cjvses  of  pelvic  abscess  it  is  better  to  try  to  remove 
them  by  abdominal  section.  £x]:pIoratory  incision  has  bnt  little  mor* 
tality.  A  certain  and  positive  knowledge  of  the  condition  of  the  i>arts 
in  these  rases  can  be  obtained  by  abdominal  section  only,  and  by  it  only 
can  a  radicsil  cure  and  extirpation  of  the  alwcess  be  efFected.  These  are 
fhe  most  ditlieult  cases  the  surgeon  has  to  deal  with,  esiiecially  when 
elated  with  pyo-salpinx  or  htemattwele.     The  drainage-tube  should 

employed  whenever  rupture  of  the  abscess  uccura  in  the  efforts  at 
removal,  and  when  there  is  much  oozing  after  the  adhesions  are  broken 
np.  The  operation  is  similar  in  its  technique  to  that  of  removal  of  the 
tuttes.  Cystic  an<l  cirrhotic  ovaries  are  to  be  removed  by  abdominal  sec- 
tion tthen,  all  conservative  meiisures  having  failed,  the  patient's  health 
or  n'ason  is  seriously  threatened.  The  objection  of  sterility  can  not  be 
maintained,  for  these  wttmen  are  alrejuly  sterile.  The  operation  may  also 
be  perfonned  in  cases  of  acute  mania  and  epilei»sy  which  appear  to  be 
due  to  ovaiian  disease  and  which  are  incurable  by  other  means.  The 
operation  is  simple.  An  inclsiun  large  enough  to  admit  two  fingere  is 
made  in  the  median  line.  The  lower  angle  of  this  wound  should  Iw 
about  two  inches  atwve  the  oa  pubis.  The  ovary  and  tube  are  freed 
from  false  attachments,  brought  toward  the  incision,  and  the  broad  liga- 
ment transfixed  close  to  the  uterus  wth  a  double  ligature.   The  ligatures 
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are  crossed— one  is  tied  above  the  talie  close  to  the  nteras,  the  otht>r 
helow  the  ornry ;  the  tnbe  and  ovary  cut  off,  and  the  Ijgatiuies  cnt  short 
The  abdominal  wonnd  Is  closed  ns  heretofore  given.  Drainage  is  rarely 
indicated. 

Large  Cystic  Tumors  of  the  Oi>ary  and  Broad  LigameitU. — Cystic 
tnmors  of  the  ovary  are  iH;ca.sionaUy  unilociilar.  In  the  vast  majority  of 
instances  they  are  multilocniar.  The  pathology  and  pathogenesis  of  th««e 
neoplasms  aii>  not  yet  definitely  settled,  and,  since  a  discutision  of  the  va- 
rious theories  advanced  is  scarcely  permissible  in  a  text-btxik,  the  student 
is  referred  to  the  various  standanl  works  upon  patholopy. 

The  most  common  form  of  ovarian  tumor — the  rysi-adenoma — is  al- 
ways multilucular.  The  surface  of  such  a  tnraor  is  glossy,  often  silver- 
white.  The  sac  is  usually  firm,  its  contents  being  a  thick  fluid,  with  a 
grayish -brown  or  reddish  tint.  The  outline  of  the  cyst  may  l>e  i>erfectly 
symmetrical  and  round  ;  or  it  may  have  one  main  cyst,  and  numbers  of 
smaller  ones  sprin^rinff  from  it ;  or  two  or  tlmni  cysts  of  a)H)ut  eqiiol  size 
may  constitute  the  entire  mass.  But,  be  the  shai«3  what  it  may.  Hec<ind- 
ary  cysts  will  always  be  found  in  some  part  of  the  tumor.  At  one  or 
more  points  the  cyst- wall  may  be  exceedingly  thin  or  softene^l  ns  a  re- 
Bult  of  the  rupture  of  inter-cystic  waUa,  those  of  the  secondary  cysta 
being  ttuuner  than  that  of  the  larger.  Softening  of  the  wall  may  alM 
occur  when  the  neoplasm  is  malignant ;  or  as  a  result  of  interference 
with  itft  nutritiuu  from  twisting  of  the  ]>odicle ;  or  fnim  suppurution 
in  the  cyst-wall.  In  exceptional  instances  in  old  cysts  there  somc- 
times  exists  a  communication  between  the  cyst-cavity  and  the  bowel 
or  bladder  as  a  result  of  necrotic  changes  where  the  two  have  become 
adherent. 

In  size  cysto-atlenoniata  of  the  ovary  may  vary  fn>m  a  few  inches  in 
diameter  up  to  those  of  enormous  sir*,  weighing  many  pounds,  and 
filling  the  entire  abdomen.  The  veins  lie  both  Kuj)erftci!illy  as  distinct 
vessels  and  deeply  in  the  cyst-wall  as  sinuses ;  the  arteries  are  more 
deeply  situated  and  are  large.  This  tumor  may  lie  generally  adherent 
to  the  pH?ritonmum  and  other  organs  with  which  it  comes  in  contact,  or 
connected  at  various  points  by  isolated  bands.  In  rai^r  instances  nu 
adhesions  may  be  met  with.  The  jjedide  of  an  a^leno- cystoma  may  Iw 
Attaohed  tu  both  Hides  of  the  uterus,  two  distinct  tumors  having  niet  and 
'Coalesced.  At  times  the  tumor  derives  its  nourishment  from  Imnds  unit- 
ing it  to  the  abdominal  i)arietes  or  viscera,  its  own  pedicle  having  been 
twisted  off. 

A  form  of  multilocular  cyst,  connected  with  the  ovary,  known  as 
*^Rokitan^ki/8  tumor,^  has  been  obsened  in  a  few  instances.  It  consists 
of  a  series  of  cysts  containing  a  dear  fluid.  The  cysts  hang  in  bunches 
and  aiD  connected  with  each  other  by  delicate  flbixms  bands.  The  entire 
mass  does  not  usually  reach  a  .size  larger  than  the  fist. 

Dermoid  cystw  are  not  altogether  infrequent  in  the  ovary.  The«e  lu- 
mora  have  thick  walls,  are  dark -colored,  ax«  llUed  with  a  dark  fluid  in 
which  are  found  iMirticles  of  Irnir,  teeth,  Iwne,  etc.  Tliey  may  be  mnl- 
t3lrx!ular,  or  they  may  contain  but  one  cyst. 
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Hanging  from  the  limbriated  fxtremity  of  the  Fallopian  tnbe,  or  just 
beneath  It,  is  alno  found  a  small,  [liin-nnlliHl  cysr,  with  rlf>iir  rontt^ntn, 
CJillod  by  some  the  "liyihitid  nf  MorRn^i.''  If  examined  carefully 
while  it  is  floate<l  in  clear  water,  it  will  be  seen  to  be  a  continuation  of 
the  horizontal  tube  of  the  parovarium. 

Cyst  of  the  Broad  Ligament. — ^There  is  also  met  with  a  cyst  of  con- 
siderable sizp.  with  perfectly  clear  contents  and  very  ihin  walls,  which  is 
soniftime.s  lM*dun(Milat(Ml,  but  gonorally  with  a  l>r(md  attjichnivnt  located 
either  upon  the  broad  lij,^ment  or  the  uterus.  A  small  cyst  of  a  simi- 
lar nature  may  spring  from  the  C(jvennif  of  llie  Falhipiim  lube  and  l>e 
peduncul-Afed,  or  arise  just  beneath  the  FuHopiau  iimbriii',  attd  be  either 
se^tsile  or  |)edunculated. 

Scflid  Tunuyrs,  — Fibro  myomata  appear  as  smooth,  firm  Inxlies.  They 
do  not,  as  a  rule,  contract  adhesious  with  neiKhl>oring  stractui-es. 

Sarcomata  hare  about  the  same  clinical  apiiearauoe,  except  when  very 
Tawnilar,  ia  which  state  lliey  are  stifter  and  m<irH  elastic  than  are  tibro- 
mynniata.  Oan'inomatu  of  the  ovary  are  very  noiiiilar,  and  when  large 
they  may  contain  one  or  more  cavities  in  their  interiors.  Secondary 
deposits  in  other  viscom  are  found  with  these  tumors.  The  symptoms' 
of  all  8oIid  tumors  are  so  obscure  that  the  exact  character  of  any  of  these 
neoplasms  can  scarcely  be  determined,  excepting  by  microscopic  exami- 
nation. 

.Sym/^ffw.— Tumors  of  the  ovary  are  usually  first  noticed  upon  one 
side  of  the  pelvis.  The  ordinary  cysto-adenoma  is  not  painful  until  it  ia 
80  large  thnt  it  presses  upon  the  pelvic  and  abdominal  viscera.  If  intlam* 
matiun  supervenes  from  any  cause,  pain  is  a  prominent  symptom.  Amen- 
orrhoKi  i&  the  rule,  although  in  a  certain  proportion  of  oises  men- 
struation Is  normal.  Menorrhagia  is  rare.  If  left  without  interference, 
pressure  n]>ou  and  dLsplaMiment  of  the  neighboring  viscera  w  (he  rule, 
and,  if  peritonitis  does  not  ensue,  death  ultimately  results  fmni  a.stlienia. 
Not  infnM|uently  adhesions  are  formed  between  the  bladder  and  the  neo- 
plasm to  such  an  extent  that,  ns  the  tumor  grows,  the  bladdi>r  is  dniggeil 
upward  to  the  neighborhood  of  the  inubilicus.  In  large  tumors,  dysp- 
noja,  cedenia  of  the  lower  extremities,  enlargement  of  the  superficial 
abdominal  veins,  and  nepliritis  occur  as  a  result  of  pressure. 

Upon  exuminatlou,  it  is  usually  easy  to  detect  the  presence  of  the 
tumor.  The  uterus  lies  in  front  of  the  cyst,  or  is  di.splaced  latemlly  if 
the  tumor  be  large  enough  to  crowd  it  out  of  its  nomnd  position.  The 
uterus  is  not  increased  in  size,  and  Is  movable  indein?ndently  of  the 
neoplasm.  The  latter  is  an  imix>rtant  fe-ature  in  <lifferentia(ion,  and 
may  be  l)est  determined,  with  the  aid  of  the  elevator  carried  into  the 
uterus.  When  the  cyst  is  lai-ge,  the  uterus  is  dragged  high  up  and  iixed 
against  the  sym])hy8is  |)ulns.  The  bladder  may  lie  ov^r  the  fmut  of  the 
tumor  as  high  as  the  nmbilicns.  Hut  when  the  tumor  is  m>  large  as  to 
have  completely  risen  out  of  the  pelvis,  the  bhidder  rt^ches,  even  when 
not  adherent  to  the  cyst^  a  [wint  somewhat  above  the  suprapubic  not<'h. 
The  enlai^emenr  of  the  cy.nt  gives  to  the  abdomen  a  rotundity  not  seen 
with  distention  from  .iscites  alone.     Ascites  commonly  coexists  with 
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Iiu^  cyntR.  If  not  large  and  non-adherent,  the  tumor  can  be  niisecl  oat 
of  the  pelvis  without  the  uterus.  It  may  also  be  depressed  in  the  pelvis. 
When  the  secondary  cystjj  are  \arge  and  project  fnmi  the  snrfare  of  the 
main  cyst,  they  may  be  qnite  readily  distinguished.  If  one  hand  w 
Irtid  flat  upon  one  side  of  the  mass  and  the  other  aide  is  piveu  a  sharp 
tap  with  tint  tinkers,  the  fluid  character  of  the  contents  of  the  neoplnnin 
may  be  easily  B]>preciated.  AVhen  the  walls  of  the  tumor  are  very  thick 
and  the  distention  marked,  flnctuation  may  not  be  felt. 

In  st^ifl  ovarian  7ieojjlasmJt  pain  is  ai)t  to  be  present  early  jii  the 
history  of  the  growth,  and  the  general  health  of  the  patient  may  show 
signs  of  deterioration  before  there  is  any  marked  increase  in  the  size  of 
the  tumor.    This  is  especially  tnie  of  malignant  new  formations. 

Fihro-myoma  of  the  ovary  is  so  oft^'n  associated  wilh  similar  <'h:iiig»w 
ill  the  uterus  that  the  slight  menorrhagia  which  occasiipually  ucc»jm|iauii'a 
these  cases  may  n'Hsonably  Iw  nsoribed  to  uterine  hyperplusbi.  Upon 
nbdominal  palpation,  with  vaginal  expli>ration,  ahanl  and  nsually  mov- 
able tumor  may  l>e  ajjjjreciated.  At  times  it  is  attsiclifd  to  tln:"  surround- 
ing structui-es  to  such  an  extent  that  mobility  is  absent.  The  uterutiia 
not  enlarg*"*!.  '«  often  displaced  IwicUward,  and  is  gcnendly  fret-Iy  mova- 
ble with  small  tumors.  \Vhen  malignant,  the  tumors  an?  of  rapid  grv'Wih. 
Ovarian  fibro-myoma  grows  slowly,  gives  little  pain,  never  immediately 
influeiices  the  general  health ;  is  generally  smooth,  or  with  but  a  few 
■nmlules  ;  not  very  sensitive,  and  is  usually  freely  movable  independently 
of  the  nterus.  Permoid  tumors  may  appear  clinically  aa  cystic  or  fuiiid^ 
according  as  their  fluid  or  solid  contents  predominate.  Adenticystotonta 
and  dermoid  cysts  are  occasionally  met  with  in  young  children. 


Laparotomy  fob  the  Removal  of  TrMoRs  of  the  Ovaet  and 

Fallopian  Tube. 

The  n^moval  of  a  tumor  of  the  ovary,  broad  ligament,  or  Fallopian 
tube,  cystic  or  solid,  is  iwi-formod  as  follows : 

Preparnthm  of  the  Patient^  and-  Operation. — For  several  days  he- 
fore  the  operation  the  patient  should  be  pat  on  a  fluid  diet,  and  have 
a  movement  of  the  bowels  erery  day  for  at  least  a  week.  For  twelve 
hours  before  taking  ether,  the  stomach  should  be  kept  perfectly  free 
from  any  solid  tcMHl  or  milk.  About  two  ounces  of  whisky  in  an  equal 
quantity  of  watPT  should  be  taken  a  half-hour  beftfl-e  the  ana-sthesia  ia 
conimeneeil.  All  the  details  of  the  antiseptic  method  heivtofore  given 
should  be  carefully  curried  out.  In  hospital  practice,  and  in.  the  dusty 
8ea.9on  of  the  yrar,  the  carbolic-acid  spray  should  be  kept  going  in 
the  operating  room  for  a  half-hour  prior  to  the  entrance  of  the  patient. 
The  iHibea  and  abdomiQal  wall  through  which  the  incision  is  to  be  made 
should  be  sbiived  and  iliKiufexted,  aii<l  the  bladder  emptied  before  (he 
inhalation  is  ttegun.  unless  thf  nervous  rtmditirm  (»f  the  fuitient  renders 
it  advisable  to  postpone  this  part  of  the  preparation  for  the  operation 
until  she  is  unconscious.  The  legs,  arms,  and  chest  shniild  be  carefully 
wrapped  in  warm  flannels  or  blankets.     The  patient  should  rest  upon 
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the  liai'k,  witb  tht*  \e<pi  fully  extended,  or,  as  many  operator!*  prefer,  with 
rhe  sjirrum  wstitij;  nciir  ihe  entl  ()f  the  lahle,  and  tlie  feet  in  a  chair, 
with  the  thighs  nlMtiirtiMl  and  held  by  un  iLssislunt  t«eat(!<l,  between  the 
feet,  in  the  ohiur.  The  inrisiou  slioiiM  Im»  in  the  median  line,  idxHit 
three  inches  in  length,  and  shcmld  roninifnce  alK»iit  tiw  inches  nbore 
the  OS  pubis.  The  recti  mnxoles  should  be  sepamted  and  alt  bleeding 
arrested  by  catwut  li^tiires  before  the  iH-rituiin-uni  is  oi>fUi'd.  When 
the  parietal  layer  of  the  peritonicnm  is  n»nrlied,  ratrh  si  [•mall  jioint  of 
[liis  menibniite  with  a  teuaciiliim  or  forceps,  gni.t)!  this  point  l>etween 
the  thumb  and  lini^*r,  to  make  sure  thiit  no  omentum  or  intestim'  is 
pirked  up,  and  make  a  small  incision  with  ilie  wiswu-^.  Through  this 
opening  introdace  the  broad*groored  director,  and  further  divide  the 
peritoiueum.  Two  fingers  should  now  l»e  carried  into  the  abdomen,  and 
a  careful  explonition  made.  A  blunt,  round  instrument  <u  No.  ^0  United 
States  un'thnd  sound  will  suffice')  carried  in  and  swe])t  over  the  tumor 
will  denumstrate  tlie  presence  of  any  adhesions  bi'twci'U  il  and  lhf»  ante- 
rior wall  of  the  alxlomea.  If  the  tumor  is  free,  drag  it  up  ti>  the  infis- 
ion ;  and,  if  it  is  oystio,  hold  It  mi  that  with  Ihe  aid  of  sjMingea  ]daced 
around  the  margins  of  the  incision  none  of  tho  lliiid  can  escajH'  into  the 
|teritoneal  cavirj'.  Introduce  the  large  trocar  and  evacuate  the  fluid  con- 
tents. As  the  sae  is  being  emptied,  drag  it  farther  out  of  the  incision, 
and,  when  all  the  tluid  escai^es,  free  the  tumor  of  all  adhesions  to  the 
intestines  or  other  stnictures.  All  large  adhesions  may  W  titnl  with 
the  ditublo  catgut  ligature,  and  cut  between,  whiU>  stiiall  ndhesionn,  or 
those  so  situated  that  the  ligature  is  impossible,  should  l>e  toni  through. 
Great  care  is  required  in  separating  the  sac  from  the  wall  of  the  intes- 
tine. As  soon  as  the  pedicle  is  freed,  the  sac  should  be  grasped  with  a 
long  jawed  pe<licle  forceps  (Spencer  Wells's  sac-forceps)  and  cut  away. 
Th«  i)e<licle  should  be  transtixetl  ne;ir  its  middle  with  un  aneurism-needle 
axmetl  with  »  large  doubk>  silk  liptture  and  Ihe  two  tlin^ads  drawn 
through.  In  tying  the  threads  on  either  side  of  the  pedicle  cross  them, 
as  shown  in  Fig.  fiOfi,  and  tie  firmly.  If  the  inilido 
does  not  bleed,  the  ligatures  should  be  cut  short. 
The  ovarj-  of  the  oii[K)«iit«  side  should  be  examined. 
The  cavity  of  the  perironieum  should  t»e  carefully 
wa.«iheil  out  with  Thiersch's  solution,  with  the  aid  of 
sponger  on  ho]dei*9,  and  the  wound  closed  as  directe<l 
in  laparotomy  for  intestinal  olwtrnction.  If  a  solid 
tumor  is  eneounteretl,  and  when  a  cystic  tunmr  Ims  such  thickened  walls 
that  it  can  not  lie  readily  brought  out  at  ihe  wound,  the  incision  may 
Im  I'uhirged.  It  is.  however,  advisable  to  keep  (he  abdominal  wound  as 
small  as  i>o8aible  when  the  small  size  of  the  opening  does  not  interfere 
wiih  the  safe  manipuhiti<m  within  the  abdomen.  Jh-nnoiff  ri/st^  are 
usually  so  solid  that  they  are  removed  without  an  effort  at  lapping. 

A  r_v*/  of  the  broad  lignmenL  in  which  there  is  no  |>ediele,  requires 
to  be  stripped  out  of  the  capsule,  the  capsule  stitcheil  |o  the  margins  of 
the  abdoniinal  incision,  the  cyst-wall  beyond  the  line  of  sutures  out 
away,  and  a  dminage-tube  inserted. 
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The  tube  of  Dr.  H.  Maricm-Sima  is  a  most  satisfnctory  apparntns  for 
drnining  the  pelvis  nfrer  laparotomy  for  any  purpose  for  which  after- 
drainii)^  is  indi<!ated  i  Fi^.  0C7). 

''It  consists  of  a  lai^  and  a  small  tube  made  of  hard  rubber. 

The  smaller  tube  is  iuside  uf  the  larger  one, 
running  along  the  posterior  wall  and  ter- 
minating about  an  eighth  of  an  inch  from 
the  botuim.  The  liirge  tube  ia  |)erforate<l  on 
the  si(ii!s  and  curved  at  the  top,  so  (hat, 
when  in  the  abdominal  wound,  the  top  of 
the  tube  praje<;ts  nearly  over  the  symphysis 
pubis.  To  this  a  rubber  tube  of  tiufficient 
length  to  rarry  the  tiuid  wsetl  in  washing 
out  the  alKlomen  into  a  convenient  vessel  is 
attached.  ThH  injection- Quid  in  fon-ed  in 
by  a  David.scm's  syringe,  the  tube  of  which 
is  slipped  over  the  end  of  the  small  pipe  13 ; 
or  a  fountain  irrigator  may  be  preferred. 
As  the  wound  fills,  the  fluid  escapes  ihwugh 
the  lai-ger  tube,  and  the  irrigation  sb(^)uld  be 
continued  until  the  water  comes  out  clear. 
By  the  siphon  acti<m  of  this  np[ianitus  the 
discharge  from  the  greater  tube  will  be  con- 
tinued after  the  injection  is  stopped.  ^Inst 
as  the  stream  is  about  to  stop,  the  tnlws 
should  be  closed,  and  in  this  way  the  en- 
trance of  air  is  prevented.  The  lower  end» 
C,  of  this  tulw  should  be  placed  in  the  most  dependent  portion  of  the 
cavity,  usunlly  in  Douglas's  cul-d^-naf!.'''* 

The  greatest  care  is  required  in  employing  dminage  in  the  peritoneal 
cavity,  especially  during  the  first  twenty-four  hours,  until  atlhcsions 
form,  which  practically  close  the  jJ^ritoneal  opening.  The  en<l  of  the 
drain  should  be  well  covered  with  Bublimate  gauze,  and  dnring  the 
dressings  for  the  first  twenty-fonr  hours  it  would  be  advisable  to  tiw 
the  carbolic-acid  spray,  to  prevent  the  possibility  of  infection. 


Fw.  647.— Di.  H.  Mvlon-SiiBs'i 
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DEFORMITIES. 


DBFOBMITIES  OF  THE  SPINAL    COLUMIf. 


Ant  noticeable  deviation  from  the  normal  curvatures  of  the  vertebral 
column  constitutes  a  deformity.  They  are  congenital  and  acquired^  tem- 
porary OT  perjnanent.  They  are  divisible  into  two  great  classes,  namely, 
those  due  to  lesions  of  the  column  (bones  or  cartilages),  and  those  due 
to  lesions  of  the  soft  tissues  (muscles  and  ligaments).  To  the  former 
belong  dislocations,  fractures,  destructive  ostitis,  and  spina  bifida ;  to  the 
latter,  muscular  torticollis,  lateral  or  rotary-lateral  curvature  {scoliosis), 
stoop-shoulder  {cyphosis),  curvature  from  pleuritic  adhesions,  collapse 
of  the  lung,  contractions  of  cicatrices  following  bums,  scalds,  phleg- 
mon, etc. 

Lateral  and  Jiotarp-lateral  Curvature. — Simple  lateral  curvature  of 
the  spine — that  is,  a  bowing  to  one  side  without  rotation  of  the  vertebrte— 
is  extremely  rare.  It  may  occur  in  any  portion  of  the  column  to  a  slight 
extent,  although  rotation  is  very  apt  to  take  place  with  the  curvature. 
It  is  more  often  observed  in  the  cervical  region  than  elsewhere,  and  is 
known  as  torticollis,  or  '■'■wry-neck.'" 

The  causes  of  wry-neck  are — 1,  loss  of  parallelism,  or  balance  of 
power  between  opposing  muscles,  and   2, 
cicatricial  contractions. 

Muscular  torticollis  is  by  far  the  most 
frequent  form,  and,  in  common  with  all  de- 
formities resulting  from  lesions  of  the  mus- 
cles, the  right  side  \&  usually  affected.  The 
right  stemo-mastoideus  mnscle  is  the  prin- 
cipal seat  of  tonic  spasm,  causing  this  or- 
gan to  stand  out  in  relief  ;  the  right  ear  is 
drawn  down  toward  the  clavicle  of  that  side, 
while  the  chin  points  well  to  the  left  (Fig. 
668).  The  trapezius  not  unfrequently  is  con- 
tracted with  the  mastoid  muscle.  The  sple- 
nins,  scaleni,  platysma  myoides,  or  levator- 
anguli  scapulffi,  are  less  frequently  involved. 
Jjoss  of  equilibrium  between  the  musclra  of 

the  two  sides  occurs  chiefly  in  chlorotic  patients  in  which  the  normal 
muscular  tone  is  greatly  diminished,  rendering  the  organs  of  the  left  (or 


Flo.  468.— Muscular  tnrtioollla. 
(After  Sajre.) 
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non-preferred)  side  unable  to  resist  tlie  more  developed  mnscles  of  the 
right  half  of  the  body.  In  other  cases  the  lesion  may  be  situated  in  the 
central  nerrous  ganglia,  or  in  the  track  of  the  nerve. 

lutlauiniation  of  the  rauscular  substance  (myositis),  or  uf  the  tendons 
or  slie^iths  of  the  muscles,  is  an  occasional  cause  of  wry-neck.  Any  in- 
llammatory  prtK-css  may  Ifad  to  shortening  of  the  muscles,  and  to  con- 
tractions in  the  Jascim  and  connective  tissues  of  the  neck.  Rfnscular 
torticollis  ifl  met  with  moat  frequently  in  the  young,  may  exist  at  birrli, 
is  seem  in  females  oftener  than  in  males,  and  in  thLs  clu.s8  of  ciuses  is  opt 
to  occur  about  the  age  of  i)uberty.  In  some  instances,  in  addiriun  ro 
the  tonic  spa-sm  of  the  muscles  involved,  a  clouic  or  irregular  convulsive 
movement  occurs. 

Pirtf^noitis.—'Yhi:  recognition  of  turticolHs  is  usually  free  fnuii  diffi- 
culty. The  elimination  of  caries,  dislocation,  fracture,  and  wry-neck 
cansed  by  cicatricial  contractions,  is  determined  from  tlie  history  of  the 
case  and  by  inspHction  and  ninnipiihition. 

When  one  .stenio-m!ist«»id  mu.s<-le  is  contracted,  the  chin  is  pointed  to 
the  opposite  side,  and  the  oociput  made  to  approximate  the  clavicle  of 
the  side  corresponding  to  the  contracted  muscle.  The  splenius  capitis 
draws  the  mastoid  proces.'^  downward  and  trackward  coward  the  spine  of 
the  seventh  cenical  vertebrsu 

The  prognosis  in  muscular  torticollis  is  nsnnlly  favorable— less  so  in 

clonic  than  in  tonic  musciilur  spasm.  In 
wry-neck  due  to  contractions  of  the  fai*- 
ciee,  tendons,  etc.,  the  deformity  is  with 
diHinulty  rt'lieved. 

Treat meiiL—Vklorosig^  or  any  dys- 
crasia,  should  be  treated  by  tonics  and 
internal  medication,  by  proi»erly  select- 
ed diet  nnd  out-of-door  life.  The  devel- 
opment of  the  muscles  of  the  left  (or 
weaker)  side  is  essential.  Kneading, 
massage,  and  electri<'ity  will  lie  found 
useful  adjuvants.  Mechanical  appliancee 
sluHild  be  used  in  ovtrconiing  thft  con- 
tnictinns  in  the  offending  muscles.  Arli- 
ficial  muscles,  composed  of  elastic  iKinds 
or  rubl>er  tubing,  more  nearly  fullill  the 
indications.  The  origin  and  in**rtion 
shotild  correspond  to  that  of  the  normal 
muscle.  A  thoracic  belt  or  jacket  of 
plaster  of  Paiis,  leather,  or  silicate  of 
sfidii,  jiroiierly  adjusted,  will  serve  for 
the  points  of  tixafion  of  the  lower  end 
of  the  elasfii!  muterinl.  The  upper  in- 
sertion near  the  occipnt  is  best  secuttd 
hyn  stall  carried  aronnd  the  head  above  the  ears  and  across  the  fore- 
head.    In  order  to  prevent  it  fiom  slipping,  the  portion  which  resta 
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"in  ihfi  skin  of  the  foreheail  shoiiUl  ]m  mndo  of  strrmg^  ndhesiv*?  plan- 
ter (as  udvised  by  Prnf.  Sayrt;).  The  fensiun  on  the  riiblxT  niust-Ie  may 
bo  incnsiswl  fmin  day  to  day,  if  nwessary.  If  this  melbcKl  d(»efl  not 
sucrtHid.  the  Hp]Minitiis  of  K«yndera  &  Co.  (Kip.  fiRi>)  slunild  hv  tri«*/|. 
Tlie  merhanism  is  well  shown  in  the  o^-roniiKinyinjc  cut,  tlie  oorrt-ction 
of  the  deformity  being  effected  by  means  of  a  series  of  joints  situated 
at  the  bark  of  the  neck,  which  are  worked  by  a  key,  and  can  be  fixed  at 
any  angle  of  flexion  and  rotation. 

The  oi>eralive  procedures  include  stretching  or  division  of  the  mnsole 
or  mTiRPlp.s  iiffoctod,  tnnf)tomy,  neurectomy,  division  of  the  fascia,  and 
the  free  dissection  of  cicatricial  tissue.  Of  these  o|>eratious,  tenotomy 
of  the  stemoma.stoidens  i.s  most  freqnenlly  demanded.  A  piinctnre  is 
made  a  little  to  the  outer  side  of  the  clavicnlar  tendgn  of  this  muscle, 
and  a  long,  probe-pointed  tenotome  slid  flat^nse  (the  cutting-edge  down- 
ward) upon  the  outer  anterior  surface  of  the  clavicle.  As  soon  uh  the 
point  of  the  instrument  has  passed  between  the  clavicular  and  sternal 
orif^ns,  the  edgH  is  turned  outwanl,  nuikj]ig  the  muscle  tense,  and  Iho 
tendon  \s  divided  snbcutAnt'ously.  The  sternal  origin  is  divided  by  an 
additional  puncture.  After  tenotomy  the  pi-nthetic  apparatus  should  be 
employed  until  recovery  Is  complete.  In  dividing  the  lH>dy  of  tigs  mus- 
cle, ()r  the  trapezius,  sjih>nius,  or  lovator-anguli  scapulie,  the  open  method 
shoald  be  followed. 

Violent  and  sudden  stretching  of  the  muscles,  with  or  without  anera- 
thesia,  is  not  advisable.  Kxsertion  of  tlmt  portion  of  the  spin:d  acces- 
sory nerve  which  is  supplied  to  the  stern o-mast«nd  and  trapezius  mus- 
cles is  fMMisioually  jierfornied  in  (Utler  to  imnilyz*'  (he  pf^manently  con- 
tracted muscles.  It  is  ])rert'rubIo  to  a  simple  division  or  to  stretching 
of  the  nerve,  for  the  reason  that  a  divided  nerve  may  reunite,  and,  after 
stretching,  the  function  of  the  nerve  is  only  temporarily  impaired. 

In  order  to  e.x^po8e  this  nerve,  make  an  incision  about  foui*  inches  in 
length,  ftillowing  tlie  posterior  border  of  the  steruo-mastoideus  muscle, 
and  c<mimencinp  on  a  level  with  a  point  half-way  between  the  lobule  of 
the  ear  and  the  angle  of  (he  jaw.  The  tibers  of  the  muscle  should  be 
sought,  and,  recognizing  these,  the  jKiaterior  edge  is  eximsed.  By  ket^p- 
itig  the  wound  drj'.  and  working  close  lo  the  under  surface  of  the 
muscle,  the  vessels  will  be  avoide*!  and  the  nerve  xvill  be  seen  nmning 
obliquely  downward  and  outward,  and  jvissing  into  the  muscle.  One 
or  two  8Uper5cial  nerves  are  somelimes  seen  I'adiating  from  the  cer- 
vical plexus,  Frr)m  one  half  to  one  inch  of  the  nerve  should  he  ex- 
vineiX.  After  this  oiieratiou,  mechanical  treatment  should  Ih;  instituted 
for  a  short  time. 

In  torticollis  due  to  cicatrices,  simple  division  of  the  c^uilracfing  tis- 
sue atTonIs  (mly  IcmjMiniry  l)enetit.  The  only  legitimate  method  is  to 
dissect  out  the  offending  tissue,  slide  sound  skin  over  the  wound  thus 
made,  and  use  mechanical  treatment  until  the  defonuity  is  overcome. 

Deformities  due  to  disfoifitio/n  and  //act tt res  ut  the  cervical  verte- 
brae have  been  considered,  ami  these  resulting  from  caries  of  this  portion 
of  the  spine  will  be  given  hereafter. 
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of  sitKng  sWewlse  at  the  table  or  desk,  with  one  shouKler  drooping 

while  the  other  ia  elevated.    A  large  majunty  of  those  affected  are  oUlo- 

rotic  girbs  between  thirteen  and  eighteen  years  of  age.    This  deformity 

is  occasionally  met  'vvilh  iu  portera  or  lulwrers 

who  habitually  carry  heavy  weights  xipoTi  one 

shoulder.    The  rutalioD  most  frequently  ct>m- 

nienocis  in  tlio  lumbar  region,     Tlie  Hpines  twiat 

1(1  ttie  right,  while  tiie  [interior  asj^eot  of  the 

bodies  of  the  vertebne  are  made  to  look  toward 

the  left.    The  convexity  of  the  curve  is  to  the 

left,  the  right;  sbdiiUlcr  i.s  ]>ri>minenl,  tint  ajiifx 

tilted  outward,  the  angles  of  the  ribs  on  this 

aide  prfijpct  nbrnirntally,  and  there  is  a  folding 

in  or  wrinliling  of  the  skin  ljt*twt*t?u  the  iliac 

crest  and  the  thorax  (Fig.  673). 

The  chief  agent  in  thi«  distortion  is  believed 
to  be  the  larissimus-doi-si  muscle.  Acting  upon 
the  tips  of  the  long  spines  of  the  lumlmr  verte- 
brie  fixtni  its  in.sertion  in  th(^>  humerus  (und  indi-  _ 

rectly  thmugli  the  |»ectoniliM  major,  fn)m  the  ,4p&^^  \  ^N.- 
clavicle  and  sternum),  the  spines  aiv  twisted  to 
the  right,  causing  the  rotation  of  the  bodies  to 
the  left ;  the  shoulder-blade  is  lilted  outward, 
and  the  ribs  are  bent  under  the  contraction  of 
this  long  and  comparatively  jwwerful  muscle.         Ft* 

In  some  inRtnnct^s  tht>  abdominal  muscrles  take 
part  in  the  unilateral  contraction,  while  in  oth- 
em  the  deformity  commences  with  the  rotation  of  the  dorsal  vertebne  by 
the  action  of  tli«  Ri^rnitus  mngnus  and  rliomboidei  miisrles.  No  matter 
where  the  primary  curve  takes  place,  a  second  or  compensatory  cnne 
follows  in  all  chronic  cases. 

The  <//ff^«o*/V  of  rotary-lateral  curvatnre  will  depend  upon  the  promi- 
nence of  the  shoulder-blade,  bulging  of  the  ribs,  and  the  ai)pri>xim:ition 
of  the  crest  of  the  ilium  and  tliornx  of  the  right  (oralTect^)  si<lu.  Ca- 
ries of  the  s]>ine  may  1h»  eliminated  !>y  the  absence  of  abnormal  (cmpera- 
tnrts  fn'rtliun  fitun  jwin  when  direct  pressure  is  made  from  the  head 
along  the  vertebml  column,  and  absence  of  symptoms  of  eontpreciHion  of 
the  cord,  ornerves  in  the  intervertebral  notdies.  I*sons  abscess  is  pres- 
ent in  a  certain  pro])orlion  of  coses  of  ostitis  of  the  vertebraj. 

In  simple  lateral  cui-vature  the  ribs  are  not  projected,  as  when  rota- 
tion occnrM,  nor  is  this  tip  of  the  shoulder  blade  so  prominent. 

The  prof/JinxiK  varies  with  the  cluiracter  of  the  lesion.  In  rei-ent 
lateral  curvature,  due  to  inequality  of  length  in  the  extremities,  it  is 
favorable.  In  rotary -lateral  curvature,  within  the  first  few  months  of 
the  lesion,  a  cure  may  In*!  effected,  lu  old  cases,  while  the  defnrmiiy 
may  be  arrested,  it  is  diHicuIt  and  often  impossihle  to  restore  the  n()r- 
mal  contour  of  the  spine  and  ribs. 

Trealment. — When  the  lesion  is  due  to  loss  of  equilibrium  in  the 


fltS.— Ri«nrr-1«PT*I  mm- 
tun)  In  a  ^Iri  fllb«n  jaan 
of  ago. 
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mnscles  uf  tbe  ttro  sides^  especial  attention  should  be  dinK:tt;d  to  the 
development  of  the  organs  of  the  weaker  side,  and  at  tinies  it  is  necw- 
flary  to  imx)air  the  uuMition  of  the  musdes  of  the  stronger  luiIE  of  the 

trniik.  When  the  d«- 
formiiy  is  on  the  ri>;hi 
si<ln,  the  mimrlcs  uf  ttie 
left  arm  and  side  sli  on  Id 
be  exenised  by  the  use 
of  the  dumb-b«lls.  elas- 
no  stnip,  swinj;,  or  hori- 
zontal bar.  It  IN  nflcn 
advisable  to  place  the 
rii^ht  arm  and  baud  iu 
a  sling,  to  prort'iit  the 
further  development  of 
I  hcsit  muscles.  Mass- 
agf  or  kueadiiig,  rou- 
tined lo  the  1'jft  half  of 
tbu  body,  und  the  gal- 
vanic current  to  the  same  region  two  or  three  times  a  week  will  be  advis- 
able. Tonics,  jndicions  feeding,  and  ont-of-door  \\U*  are  essential  feat- 
ures of  treatment.  The  patient  should  be  directed  to  sit  sqnarely  upon 
.the  buttocks,  and  not 
to  droop  or  Itdl  to  one 
side.  In  n'clining,  the 
body  should  bo  pluw^d 
in  such  a  position  that 
the  offending  muscles 
are  put  up<m  the  stretch 
(Fig.  074).  The  de- 
formity is  temporarily 
overcome  by  the  em- 
ployment of  Wnlff'H 
cradle  (Kig.  07.5).  The 
belt  passes  over  the 
projecting  ribs  and 
shoulder-blade,    thtis 

bringing  the  weight  of  the  trnnk  up(»n  these  parts,  while  gravity  aids  in 
oven'oniiiig  the  cuiTutun;  in  the  luiidijir  regi((n. 

In  a  certain  i)roportion  of  c«aes.  mechanical  support  of  the  thontz  la 
indicate<l,  esiwcially  in  those  cases  where  fn)m  muscnlar  weakness  it  is 
almost  iniptwsible  to  hold  the  sjtine  erect.  For  this  purprxse  the  i)laster- 
of-l*nns  jiicket  or  the  perforated  corset  may  be  tised.  The  latter  (Figa. 
670,  077)  I  have  found  vei-y  satisfactory.  It  is  lo  b«  commended,  for  the 
reason  that  it  can  be  readily  removed  at  night,  and  is  more  cleanly  than 
a  permanent  plaster  jacket.  When  the  gypsum  is  applied  it  should  be 
split  down  the  front,  taken  off  aud  tixed  iur  lauiug  so  that  it  may  be 
removed  when  necessary. 


oiiii:ni({i<iii    \»  on  tliB  riirlil   r\t\t  iirllk  UiO  ri^bt  ili0iildcr-bl«l« 
iiod  rib*  projecting,    [Altor  Kmvu,; 
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This  perforated  corset  is  made  as  follows:  A  plaster-of- Paris  jacket 
is  applied  as  hereafter  diret'tecl,  ami  as  soon  aa  tbis  hardens  (in  from  ten 
to  thirty  niintit*^)  it  is  split  tinwn  the  incdiun  line  in  front,  iijiuuved 
from  the  body,  and  the  cut  edges  placed  and  lieM  in  apiHJsition  by  a 
blindage  trarried  around  and  over  the  entire  jacket.  This  shell  is  to  be 
used  a^  a  mold  in  which  a  <'asc  nf  the  def<irnte4l  thorax  is  to  Ihj  made. 
It  is  thoroughly  jtrreased  on  its  inner  surface,  jHiiccmI  upon  the  tloor.  and 
filled  with  stiff  plaster-WKirlar.  When  this  hai-dens,  the  shell  is  removed, 
leaving  an  exact  cast  of  the  tho- 
rax, upon  which  the  corset  is  to 
be  tniill. 

The  materials  needed  are  white 
glue,  ordinary  muslin  rollers,  flat 
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Spring  steel  alM>ut  one  eighth  of  an  incli  wide  and  very  thin,  and  one 
yard  of  Canton  Hannel.  Place  the  llannel  wilh  the  soft  plush  next 
to  the  plaster,  and  stitch  this  tightly  to  the  moflel,  so  tlmt  It  is  not 
wrinkled.  It  should  l>e  sewed  only  ahm/r  tho  middle  line  in  front.  The 
glne  should  now  be  dissolved  in  warm  water.  Strips  of  bandage  about 
two  feet  long  and  two  inches  in  width  are  dipped  in  the  glue  and  laid 
on  the  tlannid  wliirli  is  around  thi?  modtd.  As  soon  as  u  singln  thick- 
ness has  been  applied,  striijs  of  the  steel  wire,  cut  not  quite  as  long 
as  the  corset,  are  placed  one  inch  apart  over  its  entire  surface,  and 
held  in  place  by  a  string  wound  around  as  they  are  laid  on.  A  long, 
dry  rolIiT  is  next  carried  around  the  mmlel  from  abctve  downward, 
and  drawn  so  tight  that  the  steel  springs  are  made  to  conform  exai^tly 
to  the  surface  of  the  corset  Vpon  this  two  additional  layers  of  the 
short  strips  of  roller  dipped  in  pine  are  laid.  The  corset  should  be  left 
for  several  hoiu^  in  the  hot  sun,  or  by  a  lire,  until  it  is  thoroughly 
dried.  It  is  then  split  down  the  fnmt,  removed,  and  the  etlges  bound 
with,  chamois-skin.    Hooks  for  hieing  should  be  fastened  along  the  edges 
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in  front.  Perforations  may  be  mnde  l>etween  the  springs  with  a  w«d- 
(ling-pnnch.  This  apparatus,  wlipn  properly  ma/!e,  fits  accurately  alwul 
the  body  In  the  most  favorable  position  for  the  correction  of  the  deform- 
ity. It  can  be  removed  at  night  upon  retiiingand  for  bathing,  chaugtM 
of  clothing,  massage,  and  electricity.  It  is  lighter  and  cleaner  thnn  the 
plaster- of- Piiris  jacket.  When  the  neces.sary  materials  can  not  be  had, 
the  plaster  jacket  should  be  employed. 

Ot»?r!ttive  interference  iu  muscular  scoliosis  is  rapoly  billed  for.  In 
extppmo  cjisca,  when  the  latissimus  dorsi  of  one  side  is  greatly  shortened 
and  increased  in  development,  correction  of  the  curvature  may  be  expe- 
dited by  the  subcutaneous  division  of  this  muscle. 

When  lateral  or  rotary -lateral  curvature  of  the  spine  results  from  in- 
equality in  the  lenjeth  of  the  lower  extnjmitieR,  tho  tirst  indicatiim  in 
treatment  is  to  elevate  the  shoe  of  the  short  side,  and  thus  bring  ihc 
plane  of  the  iliac  crests  at  a  right  angle  Ui  the  axis  of  the  vertebral 
column.  If  the  deformity  is  not  entirely  <:orrected  by  this  plan,  the 
measures  jnst  detailed  sh'iuld  be  also  employed. 

"When  the  deformity  is  cause<l  by  superficial  cicatricial  contractions, 
their  division  is  essential.  In  pleuritic  adhesions,  with  collapse  of  the 
lung,  the  treatment  given  for  rotary-latenU  cunature  due  to  muscular 
asymmetry  should  Iw  adopted. 

Aitieriorand  Postt^rior  Ciirr.<iiHre  nf  the  ^pine. — Anterior  curvatiire, 
or  '* stoop-shoulder,'*  usually  occurs  in  the  dorso-cen'ical  regions;  <M!ca- 
Kionally  the  entire  column  Is  involved.  It  may  be  caused  by— 1,  lurtial 
or  complete  paralysis  of  the  erector  muscles  of  the  lack ;  2,  tonic  sjmsm 
of  tlie  abdomimil  muscles ;  :},  from  iu  advert  em^e,  as  in  tho  habit  of  allow- 
ing the  shouldei-s  to  <lnHip  forward,  with  or  witltoiit  the  carrying  of  bur- 
dens; 4,  cicatricial  contmctions  in  tho  anterior  thoracic  and  ulHlomiiial 
regions;  5,  heivdity. 

Oompletfl  ]Hiraly8is  of  the  muscles  of  the  Iwck  is  exceedingly  ntre. 
Unilateral  paresis  is  not  altogether  uncommon.  The  most  fKqnent 
condition  is  one  of  general  impairment  of  musf^ular  tone,  the  head  and 

upper  spine  giuvilafiug  forward 
as  the  muscles  jield,  until  the 
jiosterior  ligaments  are  elongated 
and  ihe  anlerinr  nmi^ins  of  the 
intenertebral  disks  narrowed  by 
compression.  The  habit  of  car- 
rying a  heavy  liiuden  upon  one 
slioulder  is  more  likely  to  in- 
duce rolarv' -lateral  cur\'ature  than 
cj/phosis.  The  iudi<rutions  are  to 
cctrrect  tho  deformity  by  the  use 
of  braces,  and  to  Incivase  the  tone 
of  the  ronscles  the  nutrition  of  which  is  imiiaired. 

To  meet  the  former,  in  mild  ca.ses  a  double  elastic  brace,  snch  aa  is 
shown  in  Pig,  678,  will  be  sufficient.  Massage,  electricity,  tonxca,  and 
out-of  door  life  are  also  essential  features  of  treatment. 


Fut.  978.— HfTop^K  i{«T{Dg-brKM.     (AlW  Beevr*.) 
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Posterior  rTirvntim-  nf  rhf  npific,  hinlosix  nr  "swny-lmrk."  is  Fur  Iffw 
frcqnt'nt  llmii  the  I'lmdiMim  just  di-Hi'iilMHi.  It  iinrtirs  itltimsr  nluuys  in 
the  Inmluir  m^ion.  In  tlie  liUer  numihsof  pn^^tmncy  it  i»  u  <*4>iiitiiiin 
Ciinditinn,  nnd  U  in«.-t  with  in  imlividnals  wirh  iiiiusiinl  dovelopn^nr  of 
the  Htomach  and  abdominal  risceni,  or  in  cases  ot  cUronic  abdouinal 
tumor  (fibroid,  etc.). 

8fK>ndfjlitis. — Dt'structivi?  c>s(i(i><  of  the  vertebrff,  eommonly  koown 
aa  Putt's  diiwa.se,  ornirs  iisimlly  iK-twi-on  the  third  and  lifti*t*nlh  yeur  of 
life.  In  exceptional  instanrert  it  is  observed  prior  to  three  years  of  age, 
while  not-  more  rhiin  one  fifth  of  all  cases  occur  ufter  the  tlfleenth  year. 
It  is  therefore  eminently  a  diseius«>  of  the  growing  |K!riud,  when  rapid 
nutritive  changes  are  tJiking  plane  in  tlic  bones. 

While  no  i»orTion  of  the  spine  U  exempt,  the  diseftse  is  much  more 
frequent  in  the  dorsil  vertebra,  which  are  involved  in  abont  two  thinU 
of  all  tro^ws.  The  tiimbar  and  cervical  portionn  of  the  cohinni  an*  about 
equally  liable  to  destructive  ostitis.  Occipit(»-cerncal  disease  in  niru. 
OittitiK  in  the  lower  een'icjd  n»gion  Is  apt  in  involve  the  u]>[K>r  dor»al  by 
extension,  and  the  snnu'  is  true  of  (xstiris  of  the  lower  dorsal  in  their 
relation  to  the  Uimbar  vertebnp.  LumlHi-sarral  disease  Is  nut  altogether 
nncommim.  Destructive  ostitis  of  the  spine  is  divided  into  orrlpito- 
cerpirtt/,  ctrricti/,  frrpu-o-dorsiil,  d^frxaf,  fforno-fumbnr,  fumfxtr,  and 
lumbosacral,  a<?cording  to  the  ref^ognized  location  of  the  disease. 

CJau9€»^PrtdUpoiting  and  BxcUing,~Xny  distnrbauce  of  the  nor- 
mal procefls  of  nutrition  in  the  tiaaaea  in  general— :is  in  the  syj>hiliitr. 
tubercular,  gouty,  or  rheumatic  dyacraslo — or  the  imiuirineut  »if  vitality 
H'sulling  from  any  acute  di.sease,  prtslis|w>scs  (o  infi:iintniitory  changers  in 
the  bones,  and  e-si^>ecially  in  the  cnncollous  tissue  of  the  vertebra?.* 
These  l>ones,  together  with  the  sternum  and  ribs,  are  the  last  to  take  on 
the  changes  which  occur  in  the  adult  bones— the  bonen  of  compleled 
growth  and  full  developmeut.  In  the  iKithoIogy  uf  ostitis  it  bus  U>en 
p<>inte<l  out  that  the  meilulla  of  these  bones  remains  in  its  red  or  embry- 
onic condition  long  after  that  in  the  other  bones  has  undergone  the  achUt 
change,  and  thai,  consequently,  they  are  for  a  pn)l(inged  periiMl  ILiblo 
to  ac4'idents  ctmMequent  n|Min  rapid  nutritive  changirs,  and  wspt^cially  to 
cnpillarj'  rupture  and  extravasiUinn.f  How  mucli  more  liable  to  acci- 
dent and  disjistttjus  iutlammation  are  these  structures  when  they  are 
weakened  in  the  general  inHwirmont  of  nutrition*  The  chief  exciting 
cause  is  violence,  either  <lireclly  or  indirtn*tly  applied.  A  fall  upon  the 
feet^  bull^H'ks,  or  hiinds,  or  violent  tlexiou  or  extension  of  Che  vertebral 
column,  a  blow  u|Km  llu^  sternum  or  ribs,  or  a  {Mmi-tntling  wound,  ni.iy 
each  lead  to  destructive  ostitis.  Carcinoma,  sarcoma,  and  aneurism  may 
also  cause  destruction  of  one  or  more  vertebnc.     It  is  l>eUeved  that  as 


*  "(.estaboronlnidM  tw  t'wbanrrenthnbitndtemetit  ilons  iMtiwa  Bpongieox  itca  »i  loogi  At 
daiiA  Id*  o*  oonrtii,  m«]«  l«ar  kiiga  tie  jirMilfctiou  eU  le  cor]M  iIm  Vortitnwk,  ]«  ateniiua  vt  iM 
e6te«."— CoRKii.  et  Rakviki, 

f  "Lm  m  (tes  JwiiiNi  fli^eto  «i  nox  t\\x\  choi  I'lidiiltc  ooatleaaent  «nr>ore  U  raoelie  fatale 
comni»  )•  rtDrnum  M  \m  corpN  v<>rt4bntiix  maX  piirtlrtill|r««Mat  «I]K*4  «uz  Irotitilii  p«tbO> 
logiqDW  Dalritir»  on  foraiklfDra."— CoistL  it  Kaxtiui. 
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l)etHt;Hn  th«  i)redisposuig  and  exciting  causes  of  Pott's  disease^  the  fo^ 
raer  (tttsfne  by  fjir  tbe  greater  coDHitleration, 

Clinioally,  destructive  ostitis  is  met  with  in  two  forms— tlie  drj'  und 
the  Bupptirative.  The  latter  varjyly  in  more  eoninion.  In  dry  ostitis  t)ie 
bone-r^lh  umlergo  granuhir  meliimorphoKls,  and,  tog^'ther  with  the  inor- 
ganic stdts  of  this  tissue,  un^  ntisorbcd.  Suppunition,  if  present,  is  lim- 
ited, and  the  products  of  inflammation  nndei^  fatty  degenemtion.  In 
these  oases  the  breaking  down  of  the  Ixjdies  of  the  vertebra?,  to  the  ex- 
lent  of  marked  deformity,  may  occur  without  recognized  febrile  move- 
ment. In  the  HUjijiunitivi?  form  the  destrurtive  procfv^s  is  mnr«?  rapid, 
and  is  accomiwinicii  by  the  fomiaiion  of  a  variable  quantity  of  embrvtiuic 
dasiie,  the  hone  breaks  down  in  bulk,  and  jvarticlea  varying  iu  size  ap- 
pear in  llie  pus  whirh  results  from  the  inflammatory  process.  The  ear- 
liest pathological  change  in  snch  cases  is  iu  the  cancellous  tissue  of  the 
body.  In  rarer  instances  the  lesion  commences  as  a  synovitis  in  the 
costo-vertebral  or  interarticular  joints,  whentv  the  disease  may  invade 
the  intervertebral  disks  and  bodies.  I'riuuiry  inllanimatiuu  of  the  inter- 
vertebral tibro-curtilagii  is  believed  ii>  l)e  very  ranj.  As  (he  destruclire 
process  ctmtinuos,  the  canceltnns  tissue  of  the  body,  and  chiefly  of  tlia 
anterior  portionsof  the  column,  bi-eaks  down  (Fig.  (i7l>),  causing  abnormal 


Via,  Wfl-— nMt^Ilc^i^•e  nsiitU 
or  tlie  ftiilt!r<i>r  jii^rtfou  of 

(An«r  Nuble  Siuilb.) 


Pio.  060. — Tlie  MlUG  ptMCM 

In  ilio  posMior  pomon  of 
tiw  bodjw  "( tii«  v«itobn>. 
(Afl«r  Nobl*  Smith.) 


ria.  tsi.—Ddbmittjt  nmlUDv 
thKD  Ihclnn)  -(  a  vnwbra. 
(Attvr  >'oU»  SmhiL) 


cniratiire,  with  sharp  projection  of  the  spinous  processes.  The  nngnlar 
deformity  is  less  apt  to  be  present  when  the  disease  attacks  the  posterior 
|wrtion  of  the  body,  where  the  eupc^rincumbent  weight  in  great  part  falls 
upon  the  articular  processes  (Pig.  680). 

iiffmpfv/ns.—T\wi  clinical  hist(>ry  of  PottV  disease  may  be  divided 
into  two  stafct^s:  "Yhvijintt  xUuja  inchnles  all  the  phenomeua  which  <iccur 
up  to  the  time  when  deformity  is  recognized ;  the  scmnd  sttage  embniccH 
all  the  changes  met  with  after  deforaiity.  Tlie  nsual  symptoms  of  the 
first  stage  are  pain  ami  mus<-ular  rigidity,  with  varying  exacerbati<»n.s  ot 
temperature.  Pain,  may  be  elicited  when  the  patient  assumes  the  er«ct 
posture,  by  direct  pressure  npon  the  spines  of  the  vertebne  involved. 
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and  hy  concussion  of  the  column  transmitted  from  the  heail  downwanl. 
Wlii'U  llm  hodiea  aloue  are  involved  (the  ubuuI  coadiliouj  if.  may  Im>  Iosb- 
enod  or  made  to  di(ta])|)ear  entirely  by  RUs]>ension  of  the  jiatieut  from  a 
portion  of  the  column  above  the  lesion  ;  by  Ix'nding  the  spine  iMickwawl, 
thus  throwing  the  weight  upon  the  healthy  articular  processes ;  or  by 
laying  the  patient  face  downward  across  the  surgeon's  lap,  and  making 
exiuusiou  by  Beparatiag  the  kaees. 

Muscular  Tigidity  is  recognizable  in  a  majority  of  inRtance»s  and  in 
children  may  be  observed  as  a  symptom  of  pain,  when  the  pretieuce  of 
Iiain  is  denied.  Pixatinn  of  the  dorsal  muscles  Is  evident  in  the  stiff 
and  unusual  manner  in  which  the  bark  is  held  as  the  patient  mores 
about,  and  in  the  awkward  posture  assumed  w-hile  sitting  down.  If 
dii-ecied  to  bend  the  vertebral  column,  as  in  stooping  to  pick  up  some- 
tfaiug  from  the  Htmr.  the  movements  are  cautious  and  constrained,  alto- 
gether laukiiij;  in  (he  celerity  and  sujipleneiw  which  an^  seen  in  flexion 
and  extension  of  tlie  vertebral  column  in  health.  Tn  the  earlier  stages 
pain  is  dull  and  steady  in  character,  and  is  usunlly  local,  being  confined 
to  the  neighborhood  of  the  part  alfecled. 

Blei^aUon  of  ieinperniHre  may  be  present  at  any  stage  of  Pott's  disease. 
It  is.  as  a  rule,  the  index  of  the  extent  and  rapidity  of  the  intlammatory 
and  destructive  processes.  The  thermometer  may  register  from  the  nor- 
mal a.s  high  as  101^-102'^  F.,  and  only  in  exceptioual  instances  as  high  as 
104".  In  a  fair  pn)[H»rtM)n  of  cases  in  the  early  stages,  and  es]>ecially  in 
the  dry  form  of  ostitis,  no  elevation  of  ii'mpeRilure  can  be  detn'ted. 

The  second  Kfage  of  the  disease,  that  of  deformity,  may  be  present  in 
the  course  of  a  few  weeks  after  the  appearance  of  the  first  stage,  or  sev- 
end  months  may  elapse.  All  of  the  symptoms  of  the  pi-eceding  stage  are 
present  in  the  second  stage  of  Pott's  disease.  If  proper  ti-eatment  has 
not  been  inslilutiHl,  interference  with  the  functitms  of  the  cind  at  and 
bolow  the  seat  of  lesion,  or  of  the  nerves  which  pass  out  betwi^n  the 
diseased  vertebrae,  is  apt  to  occur,  from  disjUacement  of  the  bones  or 
as  a  result  of  inMainniatory  products  pressing  ujMm  the  spinal  cord  and 
nerves.  Paralysis  of  motion  and  sensation,  in  a  varying  degree,  occurs 
in  a  certain  proportion  of  cases. 

When  deformity  occurs  the  convexity  of  the  curve  is  posterior  in 
about  95  j)er  cent  of  all  cases.  The  "knuckle"  may  consist  of  a  single 
spinous  pnM^e.sa  (Fig.  32H),  or  several  spines  may  project,  as  in  Fig.  B70. 

The  degi-ee  of  deformity  depends  upon  the  location  of  the  disease, 
its  extent,  and  ia  part  to  general  relaxalifm  of  the  erector  muscles.  It  is 
greater  when  the  lower  cervical  and  upper  dorsal  vertebra*  jire  involved 
(Pig.  681  A).  The  formation  of  pus  and  the  resulting  abs^-oss  and 
sinnses  belong  chiefly  to  the  last  stage  of  ostitis  of  the  S[>ine.  The 
abscess  may  travel  along  the  psoas  muscle,  opening  near  the  midilleof 
the  groin  above  or  beneath  Poupart's  ligament,  the  pus  may  escape 
through  Ihe  inguinal  canal,  over  the  iliac  crests  or  through  (he  sacni- 
sciatic  notch  ;  or  it  may  l>e  arrested  at  a  higher  point  and  escape  recog- 
nition, unless  careful  examination  is  made  under  ether  narcosis. 

Spinal  abscess  is  usually  single,  occasioim^lly  donble.     When  occur- 
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ring  in  the  ii]>|>ei*  dorsal  i-egion  it  may  be  Birested  by  the  diapbni^iTn,  or 
piiSK  biihind  this  int(t  tlio  aht^atb  or  fancia  of  the  psoas  musrlc-.  AbHre») 
in  ostitis  of  th*'  bodies  almost  alvraj's  travels  downward  on  one  or  the 
other  side  of  the  ant^rn-latenil  n.spect  of  the  spine.  Wlien  the  articular 
processes  or  lamina?  are  involved,  the  pus  may  i)enetrate  the  dorsal 

muscles  and    point    poste- 

^^^^^^^^ 
^^^^^^^^^^^k  In  ocripito- cervical    or 

^^^^^^^HB^^  upper  cervical  spondylitis, 

^^Hj^^^^P       ^^  the  pus  collection  often  a]»- 

^^^^3H^  _— I     j  peiirs  ut  the  po.srei'ior  wiiU 

^^HfT  '9^w'^  o*^  *t'^  pharynx  {reirophar- 

^^^**  pnf/eal  absct^ss).      Interfer- 

ence with  deglutition  and 
ptiunatiou  in  nut  infrequent. 
The  eontentR  of  an  alMpew 
resulting  from  destructive 
ostitis  of  the  cervical  verte* 
briE  may  also  descend  alnng 
the  deep  fascia  of  the  neck 
and  ]>ass  into  the  thorax  or 
the  me<liatttinum.  In  this 
manner  it  occasionally  tin<^s 
itsway  inlothe  jtericanlium. 
Amyloid  changes  of  the 
viscera  nre  amonf?  the  late 
symptoms  of  chronic  spon- 
dylitis. 

Dinr/uoniit.—Xxi  general 
th6  i-e<:nguJrion  of  the  dis- 
ease will  depend  upon  a 
history  in  accordance  with  most  of  the  sym]>tomH  just  demiled.  As  to 
the  portion  of  tlie  column  involved,  the  api>rcciaiion  of  locaIize<l  pain 
by  direct  or  indirect  pressure  is  an  Indication  of  valne.  When  the 
eflertMit  nerves  an^  involvetl  by  pressure  from  the  pntducts  of  iutlaroma- 
tion,  certain  disturlxinces  in  their  course  or  distribution  are  of  diagntwtic 
imporlAuce.  Spasm  of  the  hiryax,  i)harynx,  diaphragm,  pain  down  thy 
arm,  etc.,  naturally  attract  attention  to  the  jKtints  of  exit  of  the  nen'es 
supplying  these  parts.  When  tenderness  in  the  region  of  the  ps^vjia  mus- 
cles is  evidenced  by  habitual  indisiKisition  to  extend  the  thighs,  InmlKir 
ostitis  may  be  sua}>ected.  When  the  gibbosity  is  recognized,  a  diagnosis 
is  no  longer  doubtful.  The  early  recognition  of  abscess  in  the  abduaiina] 
region  is  {»>ssible  only  by  {Kilpation  umier  profound  narcosis. 

If  the  articular  j>roces.sesare  disea.se*!,  iM^nding  of  the  spinal  ctrlnmn 
backward  will  inci-ea.se  the  7>ain.  Placing  the  patient  on  the  alidomen, 
with  tlie  liend  and  lower  extremities  depressed,  will  diiniuish  it.  Wtien 
the  bodies  and  intervertebral  disks  are  involved,  bending  the  spine  back< 
ward  will  relieve  the  pressure  symptoms. 


Flo,  SSI  A.— C^«*  of  tlio  bndica  of  tLa  ibird,  Ibvith,  uul 
flfth  ««-vii»l  vertcbne. 
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Treatment. — In  the  mechanical  treatment  the  indications  are  to  s©- 
cnre  fixutioQ  of  the  Hpinal  column  in  the  position  of  leust  discomfort  to 
the  patient.  Judicious  mf^dirulion,  >;o(>d  fmnl,  and  pure  air  ant  tlw  iudi- 
catioDs  in  the  constitutional  treatment.  Therhnnicterof  thu  mechanism 
to  be  used  will  depend  in  good  part  upon  Ihe  portion  of  the  vertebral 
column  involved.  It  is  essential,  in  (trder  that  any  apparatUB  may  fully 
meet  the  indirations,  that  not  only  ithall  tho  di.s<uisod  hnneR  and  tho 
healthy  tissues  be  held  practically  immovable,  but  the  superincumbent 
weight  miLst  in  whole  or  part  be  lifted.  Fixation  may  be  acromplished 
by  any  form  of  well-adjusted  apparatus,  but  lifting  the  wei/^ht  of  the 
body,  which  is  above  (he  se-ut  of  disease,  is  a  more  ditii(;tilt  undertaking. 

The  dowTiwai-d  pressure  upon  the  bodies  when,  as  is  usual,  these 
structures  are  involved  and  breaking  down,  can  be  in  ;rreat  part  obvinted 
by  extension  or  backward  beading  of  the  spine,  in  which  iiiamruvre  the 
pressure  is  transferred  from  the  b^xlies  and  intervertebral  disks  to  the 
articular  processes  and  pedicles. 

Much  of  the  apparatus  devised  for  the  arrest  and  cure  of  Pott's  disease 
is  based  upon  (bis  principle.  Another  method  is  based  npon  the  principle 
of  Jiftinj;  the  jiarts  above  the  seat  of  the  lesion,  and  removing  the  press- 
ure in  a  greater  or  lesser  degref\  not  only  fntm  the  Ixidies  but  also  fmm 
the  articular  processes  (extension  and  cotmter- ex  tension,  or  suspension). 

To  iiccompMsh  the  former  the  spinal  braces  of  Drs.  Davis,  Taj'lor, 
and  Shaffer  hare  l>een  constructed.  For  complete  ex  tensinn  or  lifting,  (he 
plaster-of- Paris  jacket  or  the  jury-mast  of  Prof.  Sayre.  and  the  suspen- 
Euon-carriage  of  Dr.  Meigs  Case,  more  nearly  met^t  all  the  indications. 

In  appropriate  cases  each  of  these  forms  of  apparatus,  if  pri>perly 
adjus(ed  and  iiitelli^utly  worn,  will  accomplish  alt  that  is  ]H)ssible  in 
Ihe  me4--hani(!al  treatment  of  Pott's  disease.  Much  of  (he  disc^nNlit  which 
is  brouffht  up<m  piirtirular  appa- 
ratus Gin  justly  be  charged  t*i  the 
lack  of  judgment  in  the  selection 
of  cases,  want  of  skill  in  the  ad- 
jasttnent  of  the  instniment,  and 
failure  on  the  part  of  the  attend* 
ant  or  patient  in  persisting  in  its 
use  asutlicii'jit  length  nf  time. 

The  selection  of  (he  ajiiiaratus 
l)est  adaptetl  to  sin-ceed  will  de- 
pend upon  the  location  of  the  dis- 
ease and  the  age  and  conformation 
of  the  patient.  Clinically  the  sjii- 
nal  column  is  divisible  into  three 
regions:  1,  embracing  the  occipito- 
cervical articulation,  the  cervical 
ver(eI)rrE,  and  down  lo  the  third 
dorsal  ;  2,  from  the  third  to  the 
tenth  dorsal ;  3,  from  the  tenth  dor- 

,  ,  ,        ,  ...  tui.  tSL— hmpcBdim  ■ppantui  f<3T  urlj-ine  dim- 

eal  to  the  sacro-lumbar  articulation.  ur«i-Puii  jacksc   iAAcj-  emynj) 
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The  lower  reieion  is  more  amenable  to  treatment,  the  upper  neart, 
while  the  middle  tt^^iua,  which  is  mtwt  fi-eqaently  involved  in  ostitis,  is 
the  ml^st  difficult  to  maiiiigo. 

Third  Region. ^\n  the  mechanical  ti-ealment  of  Pott's  disease  in  the 
third  ivjn<in,  Sayre's  plus ter-of- Paris  jacket,  of  light  make  and  pn^p- 
erly  udjuRted,  is  pn.>feruble.  In  its  applieutloti  the  following  articloi 
nre  essential : 

1,  A  suspension  apparatus  ;  2,  a  tight-fitting,  seamless,  knit  shirt ;  3, 
plasCer-of- Paris  bandages.    Ilie  suspension  apparatus  of  Reynders^  Co. 

<Pig.  682)  gives  perfect 
satisfaction.  It  coDsiHtH 
of  an  iron  crr>fir*-l»ar  from 
which  are  sus{tended  jind- 
ded  loops  for  earh  axilla, 
and  a  chin  and  orcipnl 
swing  for  lifiingfrom  these 
points.  The  cross-bar  is 
attiu>he<l  ul  its  center  to  a 
block  and  pulley.  After 
the  knit  shirt  is  applied, 
the  nrms  nf  the  patient  are 
s]ippe<l  through  the  pod- 
detl  loops,  while  the  collar 
is  bnrkled  around  beneaih 
the  chin  and  oceiput.  Tbu 
center  and  hileml  suKptm- 
sioD-straps  sliould  l>e  ad- 
justed s<t  tlrnt  when  the 
lift  is  made  the  tension 
will  beeqnally  distributed. 
The  block  of  the  puUey 
api>aratu9  may  be  fastened 
to  a  hook  in  the  ceiling 
or  to  the  triix>d  (F^ig. 
<W3).  The  pla.sU>r  band- 
:igea— the  method  of  \in- 
paring  which  is  given  on 
page  11 — should  be  per- 
fectly fresh  and  well  madfi, 
for  a  go<»d  deal  of  success 
depends  upon  the  quality  of  the  gypsnm  and  the  thoroughness  with 
wUch  it  is  worked  Into  the  meshes  of  the  crinoline.  As  the  direotlon 
forajijtlying  this  jacket,  as  given  by  Prof.  Sayre—to  whom  the  pmfe-s- 
aion  is  indebted  for  bringing  it  so  proraiuently  inttj  use — con  nni  he 
improved  a]>oD,  I  give  it  in  his  language  : 

*'  Before  applying  the  plaster  bandage,  I  place  over  the  abdonH-n.  1 1 - 
tween  the  shirt  and  the  skin,  a  pad  compf>sed  of  a  towel  folded  up  m*  :is 
to  form  u  wedge-shaped  miLs.s,  the  thin  edge  being  directed  downward. 


^ 


Fi9.  68S,— Siupoimiou  npparvtu*  utiH  in^yA  in  ixniti'iii  l»r  UlUtig. 
(After  Suyro.) 
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This  is  intended  to  leave  room,  when  removed,  for  the  expansion  of  the 
abdomen  after  meuU,  and  so  I  cnll  it  the  'dinner-pad.'  It  Ib  impurtuut 
to  make  it  thin  wliere  it  comes  under  the  lower  edge  of  the  jacket,  or  else 
the  jiirket  wind<I  lit  t(»n  loost'Iy  ulioiit  the  Inwor  pari  of  tlie  niMJornen.  I( 
shouid  lie  (alien  out  just  before  tlio  plaster  sets.  It  is  always  a  ^hhI  plan 
to  pet  the  palieul  lo  eat  a  hearty  in«il  before  the  jacket  is  ajiplied,  but 
this  prtHTaiitioii  r»f  ulUiwin^  room  for  mealH  should  never  be  n<'^lwled. 

"  If  there  are  any  very  pnmnnent  spinous  pi'ore-ss(>s  which,  at  the  same 
time,  may  have  become  inHamed  in  consequence  of  pressure  produced  by 
instruments  previously  worn,  or  from  lying  in  l>ed,  such  phices  should  l« 
guanled  by  little  pads  of  cotton  ur  cluth,  ur  little  glove-lingers  lilled  with 
wof>l  place<t  on  either  side  of  them.  x\n»ther  ilHlail,  which  I  Imve  found 
to  be  of  practical  value  in  some  cases,  is  the  applinition  under  the  Hliirt, 
over  each  anterior  iliac  spine,  of  two  or  three  thicknesses  of  folded  cloth 
three  or  four  inches  in  length.  If  these  Uitle  pads  l>e  removed  just  Ins- 
fore  the  plaster  has  completely  set,  such  bony  pntcesses  will  In;  left  free 
from  pressure. 

"  If  the  i>atjent  be  a  female,  and  especially  if  she  be  developing  at  the 
time,  it  will  be  necessary  lo  apply  a  pad  under  the  shirt  over  each  breast 
iM-fore  the  plaster  bandage  is  put  on.  These  pads  should  be  removed  just 
ttefore  the  pliLstnr  sets,  and  at  the  same  time  slight  pressure  shiuild  be 
made  over  the  sternum  for  the  purpose  of  indenting  tho  central  portion 
of  the  plaster  jacket,  and  of  thus  giving  form  to  the  body,  and  of  remov- 
ing pressure  fi-om  the  breasts. 

"The  skintittlng  shirt  having  been  tied  over  tbe  skonlders,  and  then 
pulled  down,  and  kept  stretched  by  means  of  tapes  applied,  one  in  front, 
the  other  behind,  near  its  lower  edge,  and  tie<l  tightly  over  a  handker- 
chief placed  on  the  x>erinteum,  the  patient  is  to  be  gently  and  slowly 
dmwn  u])  by  means  of  the  apparatus  until  he  feels  jiei-fedly  conifortable, 
and  nerer  beyond  that  point,  and  while  he  is  retainwl  in  this  positii'U  the 
plaster  bandage  is  to  be  applied.  A  prepared  and  saturated  roller,  whlck 
has  been  gently  squeezed  to  remove  all  surplus  water,  is  n«;»w  applied 
around  (he  smallest  part  of  the  iMKly,  and  b  carried  around  and  around 
the  trunk  <lownward  to  the  crest  of  the  ilium,  and  a  little  beyond  tt,  and 
afterward  frf>m  below  upward  in  a  spimi  directi'm.  until  theentirtj  trunk 
from  the  iielvis  to  the  axilla*  him  br-en  incased.  The  bandage  should  l»e 
placed  smoothly  around  tlie  iKxly,  not  drawn  loo  tight.,  and  esjtecial  care 
taken  not  to  have  any  single  turn  of  the  bandage  tighter  than  the  rest 
Each  layer  of  bandage  should  be  rubbed  most  thoroughly  with  the  hand 
by  an  assistant,  that  the  plaster  may  l>e  closely  incorporated  in  (he  meshes 
of  the  crinoline,  and  bind  together  the  various  bandages  whicli  make  up 
the  jacket,  thus  making  it  much  stronger  than  if  attention  is  not  imiil  to 
this  particular.  If  you  notice  any  spot  which  seems  weak  or  likely  to 
give  way.  pass  the  bandage  over  it,  and  then  fold  it  back  on  itself,  and 
do  this  until  you  have  placol  several  thicknes.*s  of  bandage  over  tliis 
point,  Iwiug  can^ful  to  wet  all  well  t<»gethcr,  and  then  pa.ss  a  turn  com- 
pletely around  the  trunk  to  retain  any  ends  which  might  have  a  tendency 
to  become  detached. 
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"In  a  rery  short  time  thn  pla«(/*r  mts  with  ttufGcamt  fi^ranl^sM,  an  that 
th«  paMent  <»n  Ite  removal  from  the  snspendiog  appaniiiis,  and  Intrl 
uiHjQ  his  fa*:e  or  back  on  a  Iiair  mattre»»,  or— what  is  preieral»lo,  esj*'- 
dully  when  there  Is  much  projection  of  the  spinous  prooowDCO  or  sternum 
— anair-btMi.  Before  the  plaster  ha*i  completHy  »e(,  the  dioner-iia'I  U  lo 
be  removed,  and  the  plast4!r  gtmtly  ]>re(Uf<Ml  in  with  the  haud  iu  front  ol 
each  illae  Hpinoiis  process,  for  tlie  piirpr»«^  of  widening  the  jacket  over 
thft  \Hiny  projiictiuiLH.  Iu  the  ea»e  of  a  yonn^  child  with  a  »mall  pelris 
it  may  hnppiMi  that  the  cirrumfKivui'e  of  the  t>ody  at  the  nmbiliciiB  in  an 
^nvat  as  around  the  pelvis,  hut,  as  the  soft  partn  in  the  lumbar  rejEpnn 
allow  us  to  mold  the  plaster  as  we  choose,  you  can  Htill  obtain  a  point  of 
HU])])<irt  at  the  i>elvis ;  if,  as  the  jacket  huniens,  you  will  prvss  it  in  at 
the  siduN  abovu  the  ilium,  and  in  fronl  and  rear  above  the  pubes,  the  an- 
tftro-poHteriifr  diameter  above  will  \te  the  longer,  while  Iwlow  it  will  be 
the  transverse  erne." 

When  the  angular  projection  is  extreme,  or  when  an  nicer  exists,  it 
will  be  advisablB  to  cut  a  bole  in  the  jacket  at  this  point,  lat^e  enough  to 
prevent  any  undne  pressure.  In  caj«e  of  absoesa,  a  window  of  sufficient 
size  to  allow-  free  drainage,  and  a  frequent  change  of  divssiag,  should  be 
made. 

The  comiuendable  features  of  this  plan  of  treatment  are  tlie  exteiirtion 
obtained  by  suspension,  lixallon  by  the  jihutter  while  in  (he  most  favor- 
able pf>sition,  and  the  cheapness  and  readim^ss  with  which  it  may  be  em- 
ployed. 

The  objections  are,  tincleanliness  by  reason  of  the  immorable  nature 
of  tlie  apparatus,  and  the  excoriations  which  are  a  cause  of  considerable 
complaint.  The  fii-«t  objection  may  be  met  by  splitting  the  corset  down 
in  fnml,  and  reapplying  it  whilo  the  iiatient  is  susi>ended,  ami  uiakiug  it 
tight  by  a  roller  carried  around  the  body  several  times.  As  for  exwtria- 
tions,  ii  may  be  said  that  no  aj>j>aratUR  which  grasjvq  the  body  tl^ht 
enouj»h  to  sex^ure  lixation  is  fnw  from  this  danger.  When  they  occur 
with  the  plaster  jarkei,  the  fault  pftnoralty  lies  either  In  the  improper 
manner  of  its  application  or  carelessness  on  the  part  of  the  attendant. 

*Si?<v>/((/ /t#*//off.— When  the  middle  or  dorsal  region  is  involved,  the 
plaster  jacket  is  not  so  servjce-ible  as  in  ostitis  of  the  verlvbne  in  the 
lower  region  of  the  spine,  although  much  good  will  be  accomplished  by 
the  partial  fixation  of  the  thonix  as  high  as  to  Ihe  level  nf  the  axilla'- 
The  efficacy  of  this  method  diuiinishes  the  higher  the  diseastn]  pntcess 
is  located,  and,  when  the  lesion  invades  the  sixth  dorsal,  or  above  this 
pointy  the  jacket  without  head-suspensi'm  is  almost  useless.  In  all  cases 
of  Pott's  disease  above  the  tenth  doi-sul,  suspension  of  the  head  is  an 
essential  feature  of  treatment.  A  favorable  result  would  l>e  achieved  in 
a  greater  i)roiM»r(iou  of  cases  if  this  jioint  were  insisted  upon,  and  the 
preju<li(re  aguiuHt  the  susiHMisioii  a])panitus  oven»>me. 

In  its  applicntion  the  patient  should  he  suspended  as  just  described, 
and  a  plaster  Jacket  applied,  from  just  abf>ve  the  trochanters  up  as  high 
as  the  axillie.  After  two  layers  of  the  plast<>r  luindiiges  have  been  ap- 
plied, the  jury-mast  is  adjusted,  and  iis  framework  covered  in  with  the 
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succeeding  layers  of  bandage.  The  jury-mast  (Fig.  084)  onnsiHls  of  a 
Imck-pif*'*',  in  shape  nut  unlike  the  inverted  letter  L',  made  of  soft  ii-on, 
which  enables  it  to  be  aceumtely  raoldiKl  t«  lit  (he  surface  to  which  it  la 
applied.  To  this  nre  fastenwl  two  or  thwe  snips  ttf  tin,  made  njiiKh  by 
a  series  of  perforations  with  an  awl.  To  the  uppiT  end  of  the  hnck-picce 
a  carved  tmr  of  light  steel  is  attached,  in  such  a  manner  thnt  it  can  be 
raised  or  depressed  at  will.  At  the  end  of  this  crane  i»  a  lijrht  cross-bar, 
hooketl  at  each  extremity,  from  which  the  collar  ia  su8]jeude*l.  After 
the  first  two  layers  of  plaster  handagen  hove  hnidcned,  the  ujtparutUH  is 
bent  (o  fit  the  surface  of  the  bsick,  and  is  adjusted  to  the  jacket,  with 
the  middle-piece  or  crane  exactly  in  the  median  line  of  the  Iwick  of 
the  neck  and  occiput,  and  its  extrcmiiy  over  the  ctmter  of  the  top  of 
the  hea<l,  so  that  tniction  by  the  strips  will  be  directly  upward.     It  is 


0«.— Sflfn't  Jvrr-BMt  hnd-svlm^ 
(Aftu-aaj'n.) 


fta.  ttt. — JnrT-n»6l  apiwraluB  appUed. 
(AAcr  Smjrc.j 


I 


fastened  by  carrying  plaster  rtdlers  over  the  tin  strips  and  bnck-piece, 
and  working  in  plaster- mortar.  When  the  plaster  hardens  the  apjmnitus 
is  immovably  incorporated  into  the  jacket.  The  suspension-collar  should 
now  be  buckled  l>eneath  the  occipital  protuberance,  and  the  Btrij»  tight- 
ened enough  to  lift  the  weight  of  the  bead  from  the  neck.  The  jacket 
may  be  converted  into  a  movable  comet,  by  splitting  it  along  the  middle 
line  in  fnmt  and  attaching  hooks  for  lacing  (Kig.  (Wfl).  If  the  jury-mnst 
mn  not  he  applied,  in  ostitis  involving  the  vertebra!  between  the  third 
and  ninth  dorsal,  Shaffer's  modilication  of  Taylor's  brace  should  he  pre- 
ferred. 

**  It  consists  (Fig.  686)  of  the  pelvic  band.  A,  to  which  are  riveted  two 
perfectly  plain  uprights,  B  B,  of  annealed  bar-steel,  which  uprights  ex- 
tend to  the  shoulder-pieces,  J)  D,  and  are  steadied  at  a  point  opposite 


the  scapalie  by  tlie  rross-pierea,  J?  B.  Tlie  jwids  at  C  Care  trimple  rolli 
of  Cantiin  flannel  stitched  to  the  niirights  by  transverse  thrwida,  shown 
in  the  engrannj;.  P  represents  the  location  of  the  defomiity,  and 
F  F  F  F  Hhowa  the  plaster  zrme  securing  the  nprights  in  firm  contact 
with  the  tisaues  lying  over  the  transverse  procesiies. 

"  Fig.  687  illustrates  the  anterior  apiwarauee  of  the  apitaratus.  F F 
are  the  shouIder-slmps,  piis^ting  from  the  ends  of  the  shuiUder-pieced, 
D  I)  (Fig.  686),  to  the  buckles,  HH  (Fig.  688).  J  is  a  piece  of  padded 
webbing  crossing  the  ant«'rinr  and  superior  wall  of  the  thonuc.  It  is 
Bucured  ziG  G  (Fig.  GtiO).    L  ia  olao  a  piece  of  padded  webbing,  which 


Wia.  SM.— Shaffer'*  anpamiiM. 
(AiUr  Sh«ff«.) 


Fiii.  WT.— I'runi  view  if  ShkiriVa  ap[«nML 
(Attor  Slij^vr.) 


completes  the  circumference  of  the  pelvis  by  fastening  at  the  buckles 
attaclied  to  the  prlvic  band  A  (Fig.  686).  JT  represents  the  anterior  ap- 
peararw5o  of  the  plaster  zone. 

**  At  i>  i>(Fig.  680)  and  at  -SS*  (Fig.  087)  are  the  shoulder-pieces,  which 
preyeBt  pressure  and  serve  as  points  of  attachtneat  for  the  axillary  8trap«, 
so  that  these  axillary  straps,  in  passing  over  the  shonldem:,  shall  not 
exert  undue  d()wnward  ])reHsum.  lieing  annealed,  these  shoulder  jiifKses 
may  be  l>ent  in  any  direction  desired ;  and  they  should  be  cnrvtwl  bo  that 
a  very  little  space  exists  between  them  and  the  subjacent  parts.    The 
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pelvic  basH  forniH  a  sufficient  support  fur  the  np]>nratu8,  and  it  1)ecome6 
ijuite  fn-ijufintly  nenptisary  to  apply  jHTineji]  j)a(ls  to  pivveni  the  movinf^ 
upward  of  the  apparatas,  rather  than  t<i  adjust  sh(mI(]er-piw<'R  t«  keep 
the  a]ipliance  from  slipjiing  down. 

"To  prepare  and  adjust  the  apparatus:  ].  Take  two  light  bars  of 
anufaled  steel,  of  a  length  which  corresponds  to  the  distance  between  the 
conimt'nri'uient  of  Hit'  anul  ronimissun^  and  th«!  spinous  process  of  the 
second  dorsal  vertebra?.  These  fomi  tlie  upiights.  2.  A  pitjce  of  sheet- 
steel,  about  one  inch  wide  and  long  enough  to  reach  from  the  top  of  one 
trochanter  major  to  the  other;  Ix-nd  it  to  corresptmd  wiih  the  (rJinsverse 
sacro-iliac  region,  and  cover  with  chamois  or  other  soft  miiterial.  Thin 
forms  the  hip-band.  3.  Two  ci-oss-pieces,  four  or  five  inches  \onfc,  which 
are  riveted  to  the  uprijihls  at  points  which  correspond  to  the  lower  bonier 
of  the  axUIa  and  the  inferior  angle  of  the  seupiilu.  4.  Two  smalj  pieces 
of  light  l)arHt4N>l,  about  two  and  a  half  inrhes  long,  which  are  covered 
and  riveted  to  the  upper  end  of  the  uprights,  at  an  anj;Ie  of  nbout  4.'i'', 
aud  bent  as  shown  in  the  engraving.  Buckles  are  now  attached  to  the 
ends  of  the  shonlder-pie(;es,  the  cmss-pieces,  and  the  |)elvic  Imnd.  The 
distance  between  the  uprights  should  be  alwut  one  inch  and  a  quarter,  or 
sufficient  to  avoid  any  pressure  upon  the  sx>iiious  processes.  These  com- 
ponent parts  l>eing  riveted  together,  two  rolls  of  Canton  Hannel.  about 
three  eighths  of  an  inch  thick,  aud  a  little  wider  than  the  upright  bar, 
are  now  prepared.  They  tshould  nsicU  from  about  one  inch  above  the 
pelvic  band  to  the  lower  cross-piece.  Two  broad  webbing- Imnds,  as  shown 
at/  and  L  (Fig.  «B7),  are  then  made  ready.* 

'*  The  patient  is  placed  upon  two  tables  of  equal  faelgltts  and  the  taVtles 
are  then  separated  so  that  the  parts  selected  for  the  zone  may  be  freely 
accessible  from  all  sides.  One  assistant  grasps  the  patient  under  the 
nxillaN  the  other  makes  steady  but  easy  tniction  at  the  thighs.  While  the 
imtient  is  in  this  prone  position,  the  operator  fits  the  uprights  to  the  line 
of  the  transverse  processes;  in  other  words,  adjusts  the  ap])aratU8  to  the 
defonnity.  A  iKur  of  '  monkey-wrt- ncties'  miiy  be  easily  uwhI  ils  ii  [wnr 
of  levers  with  which  to  bend  thcanncided  steel  uprights  into  fln.y  position. 
It  takes  but  a  few  moments  to  adapt  the  upright^s  to  the  deformity.  In 
the  mean  tinie  the  patient  is  quiet.  He  does  not  struggle  tior  cry.  The 
traction  is  affording  relief,  and  is  not  pnxlucing  any  injury.  While  he 
lies  quietly,  and  the  ('anton  flannel  iwids  are  sewed  on,  we  \tiins  a  piece  of 
Canton  ttnnnel,  or  merino  gauze,  around  the  body  over  the  projection. 
Then,  the  plaster  bandages  and  everything  Iwiing  in  readiness,  the  apjia- 
ratus  is  laid  on  the  back  accurately,  tniction  Is  steadily  maintained,  the 
thoracic  and  i>elvic  straps  are  fastened,  and  the  |>Iaster  zone  is  snugly 
applied.    The  axillary  straps  are  left  until  the  plaster  is  hardened,  and 


*  "  Mevn.  TieniADD  A  Co,.  No.  «T  Chnlhnm  Ptrwt,  New  York,  will  tnrnisli  Hub  oppwntn* 
at  A  C'Ht  nt  from  five  tn  wvco  dolUni,  nrcontinjt  to  .liie  It  vould  alMt  be  wll,  in  m!ti(lin|f  Ui« 
tnttMiiivriicnU,  U}  itido*e  nn  oiilltnv  of  iliv  «)>iiiAl  cnlumn,  from  t1)a  spinoos  prooctti  ot  the  m«x>di1 
dorool  (lowu.  Tliiit  mav  1>e  dunu  by  i>liii>Ing  «  •trip  of  lead  aloDjf  tbe  spinoas  proceswft,  an<l 
moWing  it  it<y>nral«ly  to  the  outline  prt»nte<l.  By  Irnnaferrinft  this  lra<!  c*pehjlly  to  a  sJippI  of 
pi^er,  00  socurntD  pruKU  of  tlt»  ipinw  m$j  tw  obtoiavd  iriUi  a  leid-peDcil  tmcing- 
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the  patient  is  ready  to  sit  up. 
When  the  opttmtion  is  complete^ 
the  patient  is  firmly  secured  in 
an  appamtus  which  iiffonirt  u  Hup- 
pi>rt  tbnt  call  lie  mainluined  hy 
the  thomric,  nxillnry,  and  pelvic 
stnips,  and  the  upriyhtd  are  lield, 
without  nndue  pressure,  in  their 
poditiun  by  the  plaster  zone."* 

The  value  of  this  appamtuH 
consists  in  the  fair  decree  of  tixa- 
tion  which  it  secures,  but  chiefly  in 
the  dorsal  spine  \s  extended,  that 


stuidlii^  b\id  Kitting  [>o»tiir««. 


Fit).  <S3l— Estcnribn  In  tho  roeuoilcfil  poibum. 

the  fart  that,  when  properly  applied. 

is,  bent  backward  to  such  a  degpe« 
that  the  weight  from 
above  is  t>enioved  from 
(be  diaeo-sed  bodies  and 
transfemjd  to  the  sound 
articular  processes  and 
pedicles.  If  tliis  |K»si- 
lion  Is  pr<ii«rly  main- 
tained, relief  will  usual- 
ly follow  in  those  caaea 
where  the  bodies  alone 
are  involved.  Instead 
of  the  plnster  zone,  n 
broad  canvas  or  soft 
leather  belt  may  be  used. 
JH^irsf  Jiegion.  —  In 
ostitii^  of  the  vertebral 
column,  from  the  third 
dorsal  to  the  occipito- 
atloid  articulation,  the 
treatment  should  be  by 
suspension  fntm  ihechin 
and  occiput.  In  accom- 
plisliing  this  end  the 
jury-maatf  applied  and 
W()m  as  just  de.srrilMHl, 
iscnlitled  to  the  first  con- 
sideration. Much  g(K)d 
may  be  obtained  from 
the  judicious  use  of  ex- 
tension in  the  recumbent 
posture  CtMg.  688).    Thia 

.    .   ,    .  apparatus  may  be  worn 
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stall  of  Jury-mast  is  removed.  In  the  worst  class  of  cases  it  is  advisable 
to  employ  the  extension  in  bed  iinifl  tlie  symptoms  of  pumlysis  are 
relievetl.  Iiisteiid  of  the  bloek  and  pulley,  with  wrishi,  llie  L'Xtt'iisitm 
may  be  made  by  elastic  bands  attached  to  the  chin-and-occiput  collar 
and  the  head  of  the  bed,  while,  if  necessary,  fixation  may  be  secured 
by  elevating  the  head  of  the  bed  six  or  eight  inches. 

The  siiRpension-carriuge  of  Dr.  Mfi^  Case,  which  lifts  from  the  axillie, 
chin,  and  occiput  (Fig.  089)^  is  a  valnaljle  apparatus  in  the  treatment  of 
Pott's  disease  in  the  cervical  and  upjier  doi-sal  region.  If  the  degi-ee  of 
elastic  suspension  from  the  chin  and  occiput  which  if  affords  during  ilie 
waking  hours  is  continued  during  slet'p,  by  the  method  of  extension  in 
the  recumbent  posture  al>ove  given,  success  would  b«  achieved  in  the 
majorily  of  oases.  It  is  chiefly  objectionable  by  reason  of  its  high 
price,  which  places  it  beyond  the  reach  «jf  many  who  can  obtain  the 
jury-mast. 

Tlio  successful  management  of  Pott's  disease  dei>ends  not  only  n]^»on  a 
thorough  i)p.u'iiml  kiinwleilij;e  of  the  coiistnu^tion  and  application  of  the 
mechanical  appanitus  recjuirc<i,  but  upon  the  careful  and  constant  ntten* 
tion  of  a  con»|>etent  surgeon  during  the  entire  time,  from  the  incipiency 
of  the  spondylitis  until  several  months  have  elapsed  after  consolidation 
is  effected.  The  prevention  of  chahng  and  soreo,  the  opening  and  drain- 
age of  alwM'csses,  the  renewal  or  lightening  of  the  upjiaratus,  require  just 
afl  much  skill  as  in  the  diagnosis  and  lirst  n<ljnstment  of  the  mechanism. 
As  regards  abscess  in  ostitis  of  the  vertebral  column,  it  may  be  said  that 
incision  and  drainage  are  generally  indicated,  whether  occurring  on  the 
back,  in  the  way  of  the  apparattis,  or  pointing  near  the  groin  (psoas 
abscess).  Fi-esh  air,  well-selected  articles  of  food,  and  tonics,  are  essen- 
tial. In  the  severer  cases,  in  which  a  myelitis  is  developed  fnim  compres- 
sion by  the  products  of 
inHanimation,  potassium 
iodide,  in  full  and  mmtin- 
ued  doses,  is  recommend- 
ed by  Professor  Gihney. 
In  all  cases  where  the  le 
cumbent  iwsturif  is  as- 
sumeil,  an  effort  should 
be  made  to  keep  the  pa- 
tient (tn  the  back,  williu  pillow  so  arranged  that  the  spinal  column  is 
l)ent  well  Imckwiird,  and  the  pressure  on  the  Ixnlies  in  this  way  piu'tially 
relieved.  The  suspensory  cradle  of  Reeres  (Fig.  690)  will  accomplish 
(his  end  more  successfnlly.  A  splint  or  shell  is  made  of  gntta-percbn  or 
sole-leather,  and  molded  accurately  to  the  back,  from  the  sacrnm  to  the 
neck.  With  this  held  in  position  by  a  roller,  the  patient,  while  lying 
down,  is  supported  by  the  swing,  as  shown  in  l-'ig.  690. 

Spina  Jajft/a.—TUia  wmditiim  resull^s  from  a  failure  of  development 
in  the  laminee  and  spines  of  one  or  more  of  the  vertebra?.  Through  the 
opening  left  by  this  incomplete  closure  of  the  bony  canal  the  membranes 
of  the  cord  are  protruded,  forming  a  sac  of  variable  size,  which  is  dis- 
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tended  by  the  cerebra-spinal  tiiiid.    The  cord  Itself  may  be  wholly  or  Id 
pjirt  spread  imt,  aud  compressed  aguinstihe  sac. 

Spinu  bifitla  in  int't:  with  nio^t  frt'qiiently  in  the  luicbo-Haml  re- 
gion, next  Id  frequency  in  the  neck,  mrely  elsewhere.  One  tisstiie  may 
exist  Ih'Iow  and  one  above  in  the  same  child,  though  it  is  v«ry  mrely 
multiple. 

The  tumor  may  vnry  in  size  from  nne  ineh  to  six  or  eight  intrhes  in  the 
longest  diameter,  and  mjiy  be  seasile  <ir  pediinnilateil.  It  is  ehustic  to  the 
touch,  and  is  usually  covered  by  the  integument,  which  ia  thinner  than 
normal.  In  soma  iiustances  the  Mkiu  Ih  wanting  over  the  mass,  the  prti- 
trading  dura  mnipr  forming  the  outside  covering  iif  the  mass. 

The  character  of  the  swelling  may  be  rec^ignized  by  its  congenital 
origin,  its  location  in  the  median  line  of  the  back,  almost  always  in  the 
]umbo-sacrfll  region,  its  smooth  contour,  elnsticity,  and  chielly  by  iia 
variable  size.  It  becomes  larger  and  more  t«nse  dnring  the  act  of  crjring, 
and  by  pressure  its  contents  may  in  part  be  forced  back  into  the  spinal 
conl  and  ventricles  of  the  brain.  Convulsive  movements  may  foUow  too 
griyit  and  prolonged  ccimprejwiou  nf  the  tumor.  The  prognosis  is,  as  a 
rule,  very  iinfavomblo.  t'lcemtion  nf  the  integument  over  the  miiss,  fol- 
lowed by  rupture  of  the  sac,  ia  apt  to  occur,  usually  ending  in  death.  A 
TW^overy  after  this  accident  ia  rare,  although  such  ea.ses  ai-e  reported. 
Or  the  tumor  may  remain  indefinitely  in  about  the  same  crndititui  as 
at  birth.  Paralysis,  more  or  less  complete,  in  the  lower  extremities,  i9 
the  rule. 

The  paltiativH  treatment  of  spina  bifida  consists  In  the  application  of 
mcHlerate  mmiireHsion  over  the  tumor,  at  the  same  time  protecting  the 
integument  fivim  all  irritation  and  injury.  Tliis  plan  of  treatment  sluuild 
be  followed  out  for  one  or  two  years,  unless  more  radical  m«i,sures  are 
indicated  by  the  failure  of  this  method  to  arrest  or  greatly  retard  the 
growth  of  the  swelling.  When  the  tumor  is  suddenly  increase*!  in  site 
and  tension,  temporary  benefit  may  be  obtaintHl  by  drawing  off  a  small 
quantity  of  the  fluid.  Prom  3  j  to  J  j  may  be  withdrawn  by  the  aspini- 
tor.  The  smallest  needle  should  be  employed,  and  the  contents  slowly 
evacuated.  The<iuanrity  of  Uui<l  to  lie  removed  will  vary  with  the  hIm 
and  tension  nf  the  tunuir,  and  tho  effect  ])rodnced  by  the  nspiratitm.  Two 
or  three  drachms  will  usually  suffice.  The  oiwrarion  may  be  repeated  as 
often  as  the  symptoms  demand.  It  is  adi-isable  to  introduce  the  needle 
through  the  side  of  the  tumor  rather  than  in  the  middle  line.  In  spina 
bifida  when  the  tiimur  in  well  pedunculated  and  the  communication  \w- 
tween  the  sac  and  mcnibRinea  i>f  the  cord  is  not  lai^ge,  a  cnre  may  lie 
effected  by  the  method  of  Morton,  which  consists  in  the  injection  of  the 
following  solution :  iodine,  grs.  x ;  iodide  of  {Hitassium,  grs.  xxx  ;  glycer- 
ine, 5j.  From  3SS  to  *j  or  mor<*  of  the  fluid  is  wifhdniwn  from  the 
sac,  and  from  3ss.  to  3iij  of  the  iodine  solution  iiijocted,  and  tht?  punct- 
ure covered  with  collodion.  This  operation  may  be  repeated  if  necessary. 
When  the  communication  between  the  sac  and  the  spinal  cord  is  wide, 
aud  the  tumor  is  sessile,  operative  interference  is  not  indicated. 
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TJio  dufnrniitie-s  of  the  lower  rxtrcmity  mny  be  dindcd  into  tliose — 
1,  of  the  coxo-femomi  re^on;  2,  of  the  shaft  of  the  femur  in  its  en- 
tirely ;  3,  of  the  condyles ;  4,  of  the  tibia  and  tibula ;  6,  of  the  tarsus 
and  metatarsus ;  and,  0,  of  the  phalanges. 

In  this  classification,  diatorliona  of  the  iwlvis,  such  as  in  malucosteon 
and  rachitis,  are  excluded,  since  they  concern  the  obstetrician  rather  ttiaa 
the  surgeon. 

At  the  ?n'p  there  may  exist  pretematnril  mobility,  or  partial  or  com- 
plete Immobility  with  malposition.  Preternatural  mobility  may  be  due 
to  the  f'tllowinio;  causes :  Arrest  of  development  in  the  bones  which  form 
the  acetabulum ;  congenital  failure  of  development  of  the  head  of  tUe 
femur,  or  atrophy  of  this  portion ;  to  both  of  these  conditions  combined ; 
abnormal  length  of  the  capsular  ligament,  and  absence  of  the  ligamen' 
turn  teres. 

Imnuibility  with  malposition  ret^ults  from  inflammation  of  the  joint 
and  anchylosis,  with  or  without  destructive  ostitis  and  loss  of  substunce. 
Contraction  of  the  psoas  and  iliacus  or  other  musi'les  about  the  hip 
which  are  not  overcome  before  anchylosis  ensues  is  the  chief  c-anse  of 
deformity.  Dislocation  with  failure  at  reduction  always  induces  de- 
formity, !ind  the  same  is  true  of  fractui"e  when  not  proi>erly  treated. 

In  ]ireteraatunil  mobility  at  the  hip-joint  (congenital  dislocation)  the 
8ym]>tomH  are  rhiefly  a  peculijir  rolling  gait,  or  oscillation  to  right  anti 
left  in  the  act  of  w^nlking,  especially  when  the  deformity  is  bilateml. 
While  standing  erect,  the  trochanters  will  be  closer  to  the  iliac  crest 
than  normal,  which  condition  can  be  accurately  determined  by  N61a- 
lon's  or  Bryant's  test.  In  these  cases  the  anterior  convexity  of  the  curve 
in  the  himbiir  region  is  exaggerated,  giving  the  patient  a  sway-back  ai>- 
|)oarance.  If  extension  Is  made  from  the  feet,  while  the  trunk  is  tixed 
in  the  recumbent  posture,  the  length  of  the  patient  will  l>e  considenibly 
increuse<l  over  that  measured  in  the  erect  ixjsilion.  Absence  of  the 
bead  of  the  femur  may  tie  determined  by  palpation  with  outward  rota- 
tion. Perforation  of  the  acetabulum  may  also  Ite  made  out  by  digital 
exploration  per  rectum. 

TYe^Ument.—liocomotion  In  some  cases  may  be  much  improve<l  by 
persistent  effort  on  the  jMirt  of  tlie  patient  to  train  the  muscles  to  hold 
the  femur  well  up  in  the  acetabulum  in  the  act  of  walking.  In  thbt  man- 
ner the  rolling  character  of  gait  may  be  in  great  part  corrected.  One  im- 
portant indir-ntion  in  the  treatment  of  these  cases  in  children  is  to  keep 
the  head  of  the  femur  fwm  too  great  pressure  against  the  soft  structurea 
placed  in  the  IxUfom  of  the  cavity  of  the  acetabulum.  The  double  hip- 
splint  of  Dr.  Sayre  will  accomplish  the  necessary  extension,  while  locomo- 
tion may  be  effected  by  crutches,  or  Dr.  Case's  carriage. 

In  anchylosis  at  the  hip  with  mal|K>sitiun  the  thigh  is  geneitilly  flexed 
uimn  the  abdomen  and  ndducted  with  outwiml  rotation.  When  destruc- 
tive ostoo-arthritis  lins  occurred  the  trtjchnDtur  will  be  seen  nearer  to  the 
fit 


iliac  crest  than  on  tbe  sotitid  sidei  a  condition  which  does  not  exist  whea 
the  anchylosis  is  simply  due  to  muscTilar  contractions, 

On  account  at  niiif^eiilar  rio;idiry  the  exact  condition  of  anchylosis  can 
not  usually  be  detennined  withont  ether  narcoais.  A  certain  degree  of 
mobility  is  present  as  a  role. 

Ii--€ix^nerU, — ^When  the  malposition  is  soch  that  nsefnlneas  is  im- 
paired,  or  comfort  interfered  with,  an  efForfc  to  relieve  the  deformity  by 
operation  is  jnstiflable,  provided  that  all  local  Inflammatory  symptcaiu 
are  absent  and  that  the  gen^^  condition  of  the  patient  is  such  that  no 
risk  is  incnired  by  the  procedure.  Under  ordinary  conditions  the  opera- 
tion is  not  attended  with  danger. 

In  osteotomy  at  the  hip  for  the  relief  of  deformity  three  procednres 
may  be  entertained :  Section  of  the  neck  of  the  femor,  just  above  the 
great  trochanter  (Adams,  Fig.  691);  the  inter-trochanterio  section  of 
Bayre  (Fig.  693) ;  or  the  sub-trochuiterio  operation  of  GUint  (Fig.  698). 


Tie.  691.— Adams' s  line  of  seo-        Fio.  692.— Sayre's  iDter-trochan-        Fio.  698.— Gant's  Bub-trochantwio 
tioQ.    (Alter  Poore.)  teric  line  of  section.  line  of  Beation.    (After  Poore.) 


The  objections  to  Adams's  line  of  section  is  that  often,  on  account  of  dis- 
appearance of  the  head  and  neck  of  the  bone,  it  is  impossible ;  and,  sec- 
ondly and  chiefly,  if  disease  has  existed  at  the  joint,  this  line  of  section 
is  so  near  the  old  seat  of  osteo-arthritia  that  the  process  of  inflammation 
may  be  re-established.  In  anchylosis,  without  osfceo-arthritis  at  the  hip, 
it  is  to  be  preferred.  In  the  vast  majority  of  cases,  Gkint's  section — just 
at  the  lower  portion  of  the  leaser  trochanter — is  preferable.  The  objects 
to  be  accomplished  are,  a  section  of  the  bone  at  this  point  at  a  right 
angle  to  the  axis  of  the  shaft,  rotation  of  the  femur  into  its  normal  posi* 
tion,  and  abduction. 

Sub -trochanteric  Osteotomy  at  the  Hip.— The  patient  is  placed  on  the 
sound  side,  so  that  the  femur  to  be  divided  is  well  exposed.  The  strict 
details  of  antisepsis  should  be  carried  out.  • 

The  upper  surface  of  the  great  trochanter  is  felt,  and  the  femur 
grasped  between  the  thumb  and  finger.    Upon  the  outer  portion  of  the 
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fniniir  nn  inriKion  is  ntiide.  commenping  ahout  one  inrh  below  the  most 
HU[>erior  stirHu^e  vt  the  tr<K-lmiiter  niojur,  and  (•xlfmHiig  (Uiwnwartl  about 
one  int'b  iind  a  hulf.  When  the  b(»iii?  i»  exiKised^  the  wouud  b  held 
0|M'ii  I)y  n'inirtoi-w.  and  rbn  bbintcst  tif  Mm'<iwen's  Ixini'-rhist'Is  inrnwliirfHl 
tlatnist'  with  the  inrision  iiniil  rhe  bone  is  ronched,  when  U  is  lurntul  so 
that  the  cutting  e<lge  Is  ncrosd  the  axis  of  tlie  femur.  In  a  child  twelve 
years  old  the  h)wer  portion  of  the  leswr  irochiinter  (the  liae  of  section) 
b  about  oue  and  a  half  inrh  Ik'Iow  tlie  tip  u(  the  ^reut  triH'hanler. 

While  the  limb  is  steadied  by  an  assistant,  a  ft'w  blows  with  the 
mnllet  drives' the  chisel  throuj^h  the  outer  rim,  when  a  thinner  rliisel  is 
inserted  :ind  the  bone  cut  from  one  half  to  Ihree  fourths  thntuj^li,  ^ini.s]*. 
ing  t)ie  thi^h  ni^ar  the  tuiee  with  one  hand,  while  the  other  steadies  the 
irl  above  the  sectiotu  the  i-enudniny^  portion  is  readily  fmctunMl  by 
irrying  the  thigh  towju-d  the  median  liue.  Tlie  wound  is  now  thor- 
oughly irrigated  and  el(K*ed  with  cutgut  sutures,  leaving  a  bone-drain  out 
at  the  lower  angle.  A  sublimate  dressing 
is  a]>plied.  The  thigh  is  mtuted  slijichtly 
inwartl,  abtluctM  to  alHint  fivedi'grees  from 
the  axis  of  the  spine,  and  flexed  on  the  ab- 
domen so  that  the  axis  of  the  femur  joins 
that  of  the  body  at  an  angle  of  lifteea  de- 
grees (Fig.  {W4).  If  in  the  ix>sitiou  of  de- 
formity the  (high  18  alxluctefl— a  cimditioa 
which  rarely  exist»— the  coiTectwl  i>osiiion 
should  be  that  of  adduction  about  five  de- 
grees Iwyond  the  normal.  The  nftertreat- 
ment  is  the  same  as  for  fracture  at  this 
point,  namely,  6urk*9  extension  and  Ham- 
ilton's long  splint  (]Mige  310). 

In  onler  to  .serunt  the  neeessarj'  five  de- 
gt¥M>s  of  abdncHon,  the  pndding  to  the  splint 
shouhl  Im>  made  sever:il  luelies  ihleker  ojt- 
posit4>  llie  neeiahuhim  than  at  the  knee,  and 
the  thigh  and  leg  should  be  elevated  npon 
pillows  enough  to  secure  the  fifteen  degrees 
of  tlexion  require<l.  When  eousolidalion 
occurs  with  the  extn-mity  in  this  position, 
locomotion  is  giHwl  and  moro  comfort  nx- 
iwrienced  in  the  silting  posture  than  when 
the  leg  is  ])errectly  straight.  At  the  end  of 
four  or  five  weeks  the  p:itient  may  bi»  al- 
lowed to  go  about  on  crutches,  and  in  eight  or  ten  weeks  to  walk  with- 
out them. 

The  result  to  U>  iiehieved  is  osseous  reunion  at  the  point  of  fi-nctura 
with  the  limb  in  the  improved  position.  A  false  or  now  joint  is  not 
de-sirable.  Ksmareh's  bandage  is  not  es.sential  in  the  iwrforuuinee  4>f  Ihe 
opemtion,  nlthough  it  may  be  employed  if  desbred.  The  hicmorrhoge  is 
nsnally  slight,  and  a  few  catgut  ligatures  readily  control  all  bleeding 
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paints.  The  free  inciHioii  uilri»Ml  U  safor  than  to  ofto  thn  nfltontnin(> 
thn^Tigh  a  nnrrow  wound.  Forrifile  brenkinjE:  up  of  ndhi'.sions  r)p  fnicturf 
at  the  joint  is  not  permissible.  Adams's  section  is  made  throu^li  an  iu- 
ciflion  in  the  line  advii*ed  for  blp-joint  ea:section.  Its  center  shonld  cor- 
respond to  a  {Kiint  jtiMt  above  the  great  trochauler.  Tlte  chisel  should 
Im!  preferreil  to  tht:  saw  in  making  (he  seotion,  on  account  of  the  bone 
dast  and  detritns  left  by  this  hitter  instrument 

Sayre's  line  is  half-way  between  Adams's  and  Oant's  lines.  The 
iKine  should  Ih;  divided  stiuurely  a(;rosH.  The  atl^'mjil  Inform  an  arli- 
ficial  bnll-and-s<jcket  joint  by  making  n  concavity  in  the  upper  fragment, 
or  rounding  off  the  tipper  extremity  of  the  lower  fragment,  is  not  justi- 
liable,  be<'ause  it  prolongs  the  operation,  and  is  apt  to  bo  fuUowed  by 
utH^rosis,  with  ultimate  anchylosis.  It  is  better  to  acoomplisb  reunion 
at  om-e. 

The  deformities  of  the  shaft  of  the  femnr  are  also  rongenital  and 
acquired.  An  occasional  congenital  malformation  is  due  to  failure  of 
development  of  this  bone  in  its  long  axis.  The  femur  may  not  be  more 
than  six  inches  in  length,  while  the  tibia  and  fibula  are  normal  in  devel- 
opment. As  a  consequence  of  rickets,  the  femur  is  occasionally  citned 
outward,  causing  genu  tarum,  or  bow-letgs,  although,  as  will  be  seen 
later,  the  Iwnes  of  the  leg  are  cliielly  involved  in  this  deformity. 

Short>ening,  witli  or  without  angular  malposition,  in  soniettmen  nern 
after  badly  united  frnctnros. 

For  the  relief  of  these  deformities  osteotomy  and  ostej^iclasis  may  be 
done  when  the  deformity  is  sufficient  to  justify  the  operation.  la  oste- 
otomy the  incision  should  be  along  the  anterior  and  external  aitpect  of 
the  thigh  farthest  removed  from  the  vessels.  The  only  artery  of  im- 
portance here  is  the  de.scending  branch  of  the  external  rirctimflex.  Oste- 
oclasis is  not  permissible  unlcfw  the  fracture  can  be  effected  by  manual 
force.  In  recent  and  l>adly  united  fractures,  and  in  rachitic  subjects,  this 
may  be  done.  The  osleolome  is  i)nffenible  to  the  osteoclast.  In  over- 
lapping fractures,  with  marked  shortening  (two  to  five  inches),  if  the 
union  is  not  angular,  the  deformity  may  be  corrected  and  lateral  spinal 
curvature  obviated  by  a  compensating  high  shoe.  If  for  jestlietic  reasons 
the  patient  insists  upon  it,  a  section  may  be  taken  from  the  sound  femur 
and  the  ends  brought  together,  a^  was  done  by  Weir  in  one  instance. 
The  conditions  whirh  will  justify  this  proc^nre  are.  however,  rare. 

Occasionally  overlapping  and  badly  united  fractui-es  of  the  iliigli  wnll 
be  met  witli  in  which  the  callus,  which  persists,  is  bo  extensive  fhat 
operation  at  the  si^at  of  fracture  is  inipossiblc. 

The  deformities  of  the  lower  extremity  of  the  femur  are  tboso  of 
hypertrophy  or  elongation  of  one  or  the  other  condyle.  The  outer  condyle 
is  only  exce]>tionaIly  enlai-ged.  The  ci»nsideration  of  thecie  [Hithological 
changes  belongs  properly  to  ffenn  vahjiim  aud  varxnn. 

Genu  Valffum. — When  a  normal  subject  stands  erect,  the  inclination 
of  till?  femnr  of  each  side  is  inward  and  toward  its  fellow,  until  f  hi'  inter- 
nal condyles  are  almost  in  contact,  la  other  wonK  by  actu.il  measnre- 
ment  in  a  descent  of  eighteen  inches  from  the  head  to  the  condyloid 
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or  honxlitary  dyscniaja.  As  (^»  tb«  tnusegy  we  must  look  chiefly  to 
t'hangt's  in  tlit;  boucs  ut  or  ntiir  tlu?  ktietsjoint.  Any  intrrfeivnce  willj  the 
normal  processes  of  nutrition  and  development  in  the  bonea  will  account 
for  most  cases  of  knock-knee,  nnd  the  chief  pathological  condition  is  (ritber 
that  of  rachitis,  or  our  so  closely  allied  to  it  that  a  distinction  is  difficnlt. 

The  most  chissical  osseous  lesion  in  genu  valgum  is  the  enlargement 
of  tile  internal  condyle  as  rompaxed  to  the  external^  and  the  resulting 
increase  of  the  normal  obliquity  of  the  tibio-femoml  Hriiruhition.  This 
incteaeed  obliquity  may  be  due  to  hypertrophy  of  the  inner  condyle;  or 
tio  hypiirtrnphy  of  the  inner  half  uf  the  upper  tibial  epiiihysis;  to  atrophy 
of  the  outer  condyle,  or  atrophy  of  the  outer  half  of  the  upjier  tibial 
epiphysis ;  to  a  combination  of  two  or  more  of  these  conditions ;  to  % 
curve  of  the  femur  (convexity  inward)  from  rickets,  and  to  a  like  curve 
of  the  tibia  and  fibula. 

There  is  no  anatomical  reason  why  the  internal  condyle  should  enjtiy 
a  better  nutrition  and  greater  development  than  (ho  outer.  There  Is, 
however,  a  very  good  mechanical  explanation  in  ihis,  that  by  reason  of 
the  marked  obliquity  of  the  femoral  axis  and  the  peri>endicular  direction 
of  the  tibial  shaft  when  the  subject  is  standing  erect,  the  line  of  gravity 
brings  the  greater  weight  upon  the  outer  facet  of  the  tibia  and  the  cor- 
i'esi>onding  condyle  of  the  femnr.  The  distribution  of  this  pi-essure 
equally  over  the  entire  articular  surface  belongs  to  the  muscles  control- 
ling this  joint ;  but  ttwing  to  the  excessive  numl)er  and  gn?ater  power  in 
the  n/ldnctor  as  compared  to  the  abductor  grnui^  the  internal  obliquity  is 
maintained  ond  the  pressure  upon  the  outer  articular  surfaces  increased. 
In  the  rachitic  condition  the  bones  are  softened,  and  become  distorted 
under  piessui-e,  and  as  a  result  of  muscular  action,  while  such  deformi- 
ties are  resLstod  by  the  normal  bones. 

Knockkneo  from  inrnr\-ation  of  the  shaft  of  the  ox  femorh  alnne  is 
exceedingly  rare.  When  not  due  to  abuonual  changes  in  the  condyles, 
the  cAuseof  this  deformity  will  usually  be  found  in  rachitic  diseaiieof 
the  tibia  and  fibula,  in  wliieh  these  bontw  are  Ix^nt  inward  nt  tln^  middle 
or  lower  thiixl.  The  principal  changes  in  the  soft  pjiris  are  elongation  of 
the  Internal  lateral  ligaments,  nnd  a  contractured  condition  of  the  biceps 
and  iwpliteus  muscles. 

^t/mpt^JinJi.—TUe  symptoms  of  knock-knee  vary  fn  different  stjiges  ol 
the  deformity.  The  appn^ximation  of  the  knees  is  a  less  noticeable 
feature  than  the  divergence  of  the  tibiic.  With  the  lower  extremities 
fully  extended,  and  the  knees  In  contact,  it  will  be  noticed  that  ihe  inner 
malleoli  are  Hei>arated  fi-om  a  few  inches  to  a  foot  or  mow.  When  the 
lesion  is  due  to  changes  in  the  inner  condyle  of  the  femur,  it  will  he 
observed  that,  if  the  leg  is  flexed  upon  the  thigh  at  an  angle  of  90*,  the 
deformity  is  less  apparent ;  and  if  complete  tiexion  is  m:ide  in  mild  cases 
of  in-knee,  it  will  disappear  altogether ;  i.  e.,  the  tibm  in  extreme  tiexion 
will  bo  iKinillel  with  the  femur.  The  patella  is  displawnl  oiitwiird,  and 
lomiuotion  is  more  or  less  impaired.  Pain  is  often  ]trf^sent,  from  the 
unnntuml  strain  upon  the  tissues,  and  fatigue  with  the  slightest  exertion 
is  often  noticed. 
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The  diagnosis  resU  upon  the  recognition  of  the  symptoms  just 
detailtfi]^  aiiii  the  piognoiis  is  g^uerally  favorable  when  judiciims 
and  persistent  treatment  is  institute<L  Constitiitioual  renietlit.'s  and 
mechiinical  ai»plifinccs  iiro  inditTiUod  early  in  the  disease,  ;ind  opera- 
tive interference  is  JustiliaLile  when  nieehauical  ti'eatmenc  cuu  uut  elTert 
a  cure. 

Tlie  first  indiration  is  met  in  ont-of-diM»r  liff,  good  fo<Ml,  diversion, 
tonics,  cod-liver  uil,  and  the  hypophosphites  of  lime  and  soda. 

The  mechanical  treatment  should  be  insisted  npon  in  nil  cases  of  chil- 
dren in  which  the  deformity  is  not  exaggerated,  and  should  be  peiiiisted 
in  for  several  years,  if  neressarj'.  Any  mechan- 
ism which  is  applicable  in  this  deformity  mnst 
affonl  a  fixed  iMiint,  ojiposite  to  and  on  the  ex- 
ternal aspect  of  the  region  of  the  knee-joint,  from 
which  constant  traction  may  be  made.  The  appa- 
ratus of  Prof.  Sayre  (I-Mg.  098)  will  be  found  of 
great  use  iu  meeting  the  chief  indications.  It 
consists  of  a  jH'lvin  belt  of  stiwl,  padded  so  jis 
not  to  excoriate,  and  a  bar  of  steel  hinged  at  the 
knee,  and  passing  down  from  the  belt  to  the  sole 
of  the  shoe,  wbere  it  is  fastened,  as  in  the  long 
hip-splint  already  described. 

Opposite  each  knee,  and  just  above  and  be- 
low the  joints — in  onler  to  distribute  the  press- 
ure over  a  wider  area,  and  thus  prevent  chafing  or 
exeonalious — are  jtadded  beltji  or  liaiuls  which  f: 
surronnd  the  limb ;  these  are  ntt-aclied  to  the 
side-bars,  and  may  be  tightened  at  will  in  exer- 
cising the  required  tractitm  to  overcome  the  deformity.  Klaatic  tension 
by  means  of  rublwr  bands  or  webbing  may  also  be  utilized  in  this  man- 
ner. The  hinges  at  the  knees  allow  the  i>atient  to  l>end  these  joints  in 
walking  and  when  it  is  desinMl  to  assume  the  sitting  posture.  The 
insiruiuent  should  bo  worn  during  the  waking  hours,  and  at  night  it 
will  be  utlvisjd)le  to  make  extension  from  both  legs  by  Buck's  method. 
The  cost  <tf  this  ap]»iraiua  places  it  l)Hyond  the  reach  of  many  patitmts, 
and  in  this  class  of  cases  renders  early  operative  interference  more  Jua- 
titiable. 

Osteotomy  of  the  femur  for  the  correction  of  chronic  cases  of  genu 
valgum  is  an  oi)eratinn  practically  free  from  danger,  and  yields  excel- 
lent results.  Tlie  station  should  1>e  made  above  the  joint,  and  away 
firom  it  a  sufficient  distance  to  avoid  nil  danger  of  entering  the  articula- 
tion or  injuring  the  epiphysis.  Linear  section  should  he  preferred,  since 
it  is  .simpler  than  cuneiform  osteotomy,  and  is  eqnal  to  the  correction  of 
all  cases  excepting  those  in  which  there  is  extreme  angularity  at  the  seat 
of  deforniiiy.  Such  conditions  rarely,  if  ever,  occur  in  the  femur.  The 
older  oi»enitiuns  of  Ogsion.  Reeves,  Chiene,  and  Hacewen,  which  in- 
volved the  joint,  are  practically  discarded.  They  are  objectionubte  in 
tbia,  that  they  invade  the  joint  and  endanger  the  functions  of  this  im- 
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portaat  articnIatioQ.*  TransTeise  Bectidn  above  tiie  epiphyaeid  lbi6^  from 
the  outside  (MacCormac)  or  inner  edde  (Maoeww),  shooM  be  pnlened 
(Eig.703). 

MdcewetCi  Operatitm.— In  this  procedure  it  ia  int^ded  to  divide  Hhe 
lemur  at  a  right  angle  to  its  axis  through  two  thirds  to  three  foart^  iA 
its  thickness,  at  a  point  w^  above  the  level  ot  Ihe 
lower  epiphysis.  lb  a  child  ten  years  old  the  line 
of  section  should  be  one  and  three  quarter  indi 
above  the  most  dependent  pcnrtion  of  the  articobr 
surface  of  the  int^nal  ooodjle,  and  in  an  adult  two 
and  a  half  inches. 

Strict  i^fdseptic  precautions  should  be  taken. 
If  Esmfuroh's  Imndage  ia  applied  as  high  aa  the  mid- 
dle of  the  thigh,  the  wonnd  will  be  kept  dry  and 
the  operation  greatiy  facilitated.  Flex  the  leg  oa 
the  thigh  and  rotate  the  thigh  outward  so  as  to 
bring  the  inner  aspect  of  the  joint  upward.  Hake 
an  indsion  one  inch  long,  following  the  direction  of 
the  internal  ocMidyloid  ridge.  The  center  of  this  in- 
cision  should  be  opposite  the  point  of  section  above 
^ven.  The  internal  sphenons  vein  and  the  anas- 
tomotica  magna  artery  shoidd  be  avoided,  and  the  tnberde  for  the 
inserti(Hi  of  the  tendon  of  the  adductor  magnus  felt.  As  aoon  as  the 
bone  is  reached  the  chisel  is  curied  down  to  it,  i>arallel  with  the  incision, 
and  immediately  turned  with  its  cutting  edge  at  a  right  angle  to  the  axis 
of  the  femur.  The  inner  and  anterior  shell  of  compact  tissue  should  be 
first  divided,  and  when  the  posterior  portion  is  cut  through  the  osteotome 
should  be  directed  to  the  front  so  that  when  struck  with  the  mallet  it  will 
be  carried  away  from  the  vessels.  As  soon  as  the  bone  is  cut  through  two 
thirds  of  its  thickness,  the  remaining  piece  may  be  fractured  by  grasping 
the  limb  above  and  below  the  section,  and  using  the  other  hand  for  a 
fulcrum  and  the  leg  as  a  lever,  which  is  carried  outward.  As  soon  as 
the  bone  snaps,  the  leg  is  handed  to  an  assistant,  who  is  directed  to  steady 
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*  Figa.  699-702.    (After  Poore.) 


Pio.  699.— Ogston. 


Fro.  700.— Beeves. 


Fis.  roi.— Cbiena. 
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it  hy  makinp  stronfr  extension.  The  wound  should  now  be  imgnted  with 
l-:j(XM>  sublimate,  a  sponge  applied  a.s  a  compress,  held  in  i)Ia(*'  hy  a  roller, 
and  the  tourniqaet  removed.  In  hve  minutes,  if  no  bleeding  of  impor- 
tunru  ocruns  the  sponge  may  be  removed  and  a  dressing  of  iodoform 
and  .sulilimato  g»uxc  upplit^d.  The  limb  should  l>e  lirou^ht  into  the 
8l:rai;Q:ht  position  by  extension,  and  steadily  held  until  a  plaster-of-Pnris 
baiidjiije  is  put,  on  and  hardened.  Tliis  dressing  is  aliowwl  to  remain  for 
four  or  live  weelcs,  as  in  simple  fniclui'*',  when  it  is  ii'iiioviid,  and  pjuwiv** 
motion  made  at  the  joint.  It  is  reapplied  for  a  week  longer,  and  then,  as 
a  rale,  may  be  disconlinue<l.  MaeConnac's  procedure  is  practieally  tlie 
same  as  tbe  above,  with  the  exception  that  the  section  is  made  from  the 
outer  side  of  the  femur.  Of  these  two  upemtions  the  incision  from  th« 
outer  Bide  (Mart 'nrmao' 8)  is  pn-fenible,  for  tlio  i*eason  that  there  are  no 
vessels  in  tiie  n-ay.  On  the  inner  side,  the  Ions  sapheuim.s  vein  and  the 
anastomotien  ma^nn  artery  are  endangered.  Moreover,  it  does  not  matter 
from  which  side  the  Ix)ne  projier  is  divided,  as  far  aa  the  correction  of  the 
deformity  is  concerned.  When  the  tibia  and  Hbuln  are  involved  in  the 
deformity,  section  of  these  bones  may  be  required  at  the  same  or  a  sub- 
sequent oiwration. 

Genu  Varum.— Jn  iMiw-leg,  or  outward  curvature  of  the  lower  ex- 
tremity, one  or  l>oth  meml)ei's  may  be  involved.     The  bones  of  the  leg 
are  usually  alone  involved,  although 
in  some  instances  the  femur  may  take 
part  in  the  deformity  (Hg.  704 1. 

The  priucipal  cause  of  bow-legs  is 
rickets,  the  Hofl^-ned  liones  yielding  to 
the  weight  of  the  l>ody  or  to  muscu- 
lar contnictiona.  Genu  varum  is  usu- 
ally met  with  in  childhoiMl,  but  may 
iMTur  in  adults  who  are  rachitic.  In 
irealmeni^  the  indications  are  the  same 
as  for  kmick-knee.  The  adjustment 
of  any  mechanical  ap^taralus  is,  how- 
ever, more  diflirult.  SpiintH  should 
be  adjusted  to  prevent  further  deform- 
ity, or  the  patient  shonid  be  jirevent- 
ed  from  brinjring  the  weight  of  the 
body  upon  the  diseased  bones.     In 

the  mean  while  every  efiFort  should  be  made  to  correct  the  dyscrasia. 
As  long  as  the  Iwnes  remain  in  the  softened  condition  of  rickets,  oper- 
ative interference  is  not  indicated.  Osteotomy  of  the  tibia  and  Uliuhi 
at  the  point  where  the  outward  rur\"e  is  most  prononnwd  will,  in  the 
majiuily  of  instances,  cttrrect  the  deformity.  In  extreme  cases  it  may 
l>e  necessary  to  make  sections  at  two  or  more  pttints.  If  the  femur 
is  involved  it  should  also  ^w.  divided,  although  this  complicatlim  will 
rarely  l>e  met  with.  The  details  of  the  operation  and  the  afier-treutment 
are  practically  the  same  as  for  genu  valgum. 

(Mteocktsis  should  be  substituted  for  osteotomy  only  in  those  ca^ee 
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in  which  the  fracture  may  he  accomplished  with  little  force  and  with 
the  hands  of  the  operator.  It  is  objectionable  when  performed  with  the 
osteoclast,  for  the  i-eaaon  that  the  soft  tissues  are  bniised  to  an  extent 
which  does  not  occur  in  osteotomy.  Moreover,  the  line  of  fracture  can 
not  be  directed  witb  the  same  acootacy  as  in  catting  witli  the  chiseL 
The  necessity  for  the  exdoaion  of  air  no  longef  exists  in  the  use  of  snb- 
limate  irrigation  and  the  antiiseptic  dressing. 

Anehplosia  at  the  Knee,  with  Mc^poHHon. — ^For  the  oorreotion  of 
tins  deformity  osteotomy  is  at  times  p^ormed.  When  the  d^p^e  of 
malposition  is  extreme,  it  may  become  necessary  to  divide  the  femur  at 
a  point  from  three  to  four  inches  above  the  most  dependent  portion  of 
the  articnlar  surface  of  this  bone.  If  after  tills  section  the  limb  can  not 
be  brought  ont  straight,  division  of  the  tibia  just  below  the  tubei-osity 
may  be  done.  Exsection  of  tlie  knee  is,  however,  a  preferable  operation; 
and,  since  in  modern  practice  the  danger  of  thia  procedure  is  so  greatly 
diminished,  it  is  believed  that  the  opei-atinn  through  the  articoiation 
will  supersede  section  of  the  bone  in  continuity. 

Talipes. — Club-foot  is  a  deformity  in  which  there  exists  either  an 
abnormal  relation  between  the  bones  of  the  foot  to  each  other,  or  to  the 
tiltia  and  iibula.  Thei-e  are  six  simple  and  several  compound  forms  of 
tali]>es.  The  simple  varieties  are  talipes  equinus^  calcaneus,  varv^r 
valf/nt,  camis,  andj>Ian.u^,  Among  the  compound  forms  are  those  of 
eqn inn- valgus,  equino-varus,  calcaneo- valgus,  cal c an eo- varus,  etc. 

In  talipes  equinus  the  heel  is  drawn  up,  and  the  weight  of  the  body 
falls  upon  the  plantar  aspect  of  the  metatarsus,  the  toes  and  phaJtagee ; 
the  gastrocnemius  and  solens  are  shortened,  the  tendo  Achillis  tense, 
and  in  extreme  cases  the  heel  can  not  be  brought  down  to  the  ground. 


Fio.  V05.  Fio.  ?0e. 

Congenital  talipes  equiniw.    (After  ChnrchilL) 

Callosities  are  formed  upon  the  sole  of  the  foot  along  the  metatarso- 
phalangeal line.  When  paralysis  of  the  anterior  muscles  of  the  leg  has 
taken  place,  the  toes  are  turned  under,  as  in  Fig.  708.    In  this  condition 
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there  are  atrophy  and  complete  loss  of  jujwer  iu  th«  tibialis  antlciis,  iKfro- 
neus  tertius,  exteusor  loiigiis  digituriim,  and  extt'nHor  p<»llicis  niUM-left. 
Simple  taliijes  eiiuinus  is  nut  of  very  froqaent  occun-ence,  since  it  la 
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AmuiTMi  UllpM  eqoiatM.     In  fig.  709  ilirro  has  cor^imvl  NmplMe  psralrna  of  tba  MtaoMff 
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almost  always  complicnled  with  inward  rotation  of  the  tnrsns,  or  talipea 
equ  in  o- varus. 

Treatment — ^AVhen  complete  paralysis  has  not  oocnrred,  and  if  taken 
early,  taliiws  eqiiinus,  whether  congenital  or  acquirtnl.  may  ije  cured,  or 
marked  deformity  prevented,  by  the  institution  of 
pn>per  treatment.  Section  of  the  tendo  AchiUis  is 
rarely  necessary  when  the  case  has  not  l»een  neglect- 
ed. The  pnipriety  of  tenotomy  can  he  determined  by 
the  degree  of  resistance  met  with  in  tlie  effort  to  brin^ 
the  sole  of  the  foot  to  a  right  angle  with  the  axis  of 
the  leg.  If  this  can  not  be  accomplishe<l,  or  if,  when 
Che  tarsus  is  firmly  flexed  on  the  leg,  pressui-e  upon 
the  sural  muscles  produces  a  jminful  and  marked 
spasm  (Sayre),  tenotomy  is  indicate<l,  esjiecially  in 
those  patients  who  can  not  afToi-d  the  long -continued 
expense  of  nx-rlianical  treatment,  and  who  of  neces- 
sity can  not  remain  long  in  the  hands  of  nn  experi- 
enced surgeon.  In  simple  etpiiuus  the  indications  are 
to  overcome  the  muscular  contraction  by  artificial  ap- 
plianoes,  and  to  restore  the  normal  tonicity  and  power  to  the  antoriur 
tibial  group  of  muscle. 

When  a  child  is  bom  with  talipes  equinns  fnnd  all  forms  of  congenital 
club-foot  should  be  treated  from  birth),  deformity  of  the  b<ines  of  the 
foot,  and  the  t<H)  great  stretching  or  elongation  of  the  anterior  muscles, 
may  he  prevented  by  the  following  simple  m«ins:  Cut  a  piece  of  light 
board  as  wide  as  the  sole,  and  a  little  longer  than  the  foot,  and  cover  it 


Fin.  JM,— Bcowor  tlt« 
UxA  of  an  whilt  wttfi 
Ulipe* (HjniDuB.  lAn- 
rr  CbniKw  and  Nnbh> 
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with  adhesive  ]>!RSter  in  siirh  a  way  that  the  sricking  snrfnre  is  next  to 
the  skin.  This  is  hiid  jilon^  tiie  sole  of  the  foot,  to  whirh  it  in  fafltened 
by  adhesive  strips,  and  a  light  b^nda^,  leaving  tht*  end  of  tlie  boanl  to 
project  a  little  beyond  the  toes.  From  the  end  of  the  Ixiard  tractiun 
mny  1)6  ni;ide  by  a  stiij)  of  plaster  carried  upwanl  :iiid  fastfiiwl  uloni; 
the^frontof  the  leg  near  the  knti^,  sufficient  tenmon  In-ing  eseifised  to 
draw  the  foot  into  its  natnral  position.  Or,  if  deemed  necessary,  arti- 
liciul  miisriea  grubber  tubing)  may  be  atlaehed  from  the  tip  of  the  lM»ani 
to  inwrtion.t  fa-stcued  near  the  knee  on  the  anterr>-latem1  asiK^l^  of  the 
leg.  The  apparatns  must  Iw  carefully  readjusted  whenever  it  bewimes 
loose  or  rauses  pain. 

When  the  patient  is  able  to  walk,  8imi>Ie  cases  of  e<iuintiM  may  Iw 
correcte<l  by  wearing  a  istilf,  Holid,  and  well  eoustnicti'd  lai-.ed  ulun;  which 
will  hold  thi^  instep  well  down  ami  keep  the  sole  nf  the  foot  in  close 
contact  with  the  solo  of  the  shoe.  The  weight  of  the  btwly.  fnllinjr  upon 
the  anterior  portion  of  the  foot,  will  aid  in  carrying  the  heel  to  the 
ground  with  eaeh  step. 

Tn  more  obstinate  cases  the  Sayre  shoe  (Pig.  710)  more  nearly  meets 
the  mechanical  indications  than  any  other  apparatus.     Wheu  there  Is 

no  inversion  of  the  foot  (varus),  the  lateral  rtit»- 
bi'r  miiMcIe  J  (if  is  unnecessary.  In  ordering  this 
eliiK'  it  is  advisable  to  send  to  the  instiiimeni- 
maker  the  shoe  at  the  time  worn  by  the  fo- 
tient,  and  with  this  the  distance  from  the  sole 
of  the  heel  to  the  upj)er  arliciilar  moi-giu  of  (be 
tibia,  as  well  as  the  circumren'nru  of  the  leg  at 
this  jM»int.  To  this  may  be  nddtNl  the  meosnre- 
ment»  around  the  foot,  at  the  buses  of  the  tops, 
and  antund  the  malleoli.  In  all  cases  of  Uili|vs 
in  walking  chihlron  and  ndults,  it  is  imporianl 
that  all  excoriations  Ite  h«iled  beftire  any  appli- 
ance is  adjusted. 

The  idea  must  not,  however,  be  entertainnl 
that  the  simple  application  of  the  shoe,  or  any 
mt?chanical  ai)j>liance.  will  correct  the  deformity. 
The  after-treatment  is  a  most  important  feature  in  these  cases.  Electrici- 
ty and  massjige  are  important  adjuvnuti*.  The  wtyikor  gid\'nui<'  riirivnt 
should  bo  pn^feiTcd,  the  positive  p<tle  being  jilaced  along  the  tnick  of 
the  nerve  which  supplies  the  affected  muscles,  while  the  neg;»tive  spon^ 
is  carried  over  the  bellies  of  these  muKclcN.  The  a]>plicution  should  Iw 
made  about  twice  each  week,  while  massage  should  be  employed  iwii-e 
daily. 

In  those  cases  where  tenotomy  is  deemed  advisable,  the  oiu'nitiou  is 
pi'rfonned  as  follows:  The  patient  being  placed  under  the  influence  of 
an  anmathetic,  the  tarsus  is  Hexed  forcibly  upon  the  leg,  in  order  to  place 
the  teB'lo  ,\chilUs  and  plantar  fascia  ujion  the  stretch  ;  a  slij;ht  puncture 
of  the  skin  is  then  made,  a  little  anterior  to  the  tendon,  and  on  the  innt-r 
side  of  the  leg,  slightly  above  the  malleolus  ;  this  opening  is  now  carrieil 
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to  the  edge  of  the  tendon  by  traction  upon  the  integnment,  and  the 
tenotome  introdaced,  with  its  Hat  surface  toward  the  tendon.  The  ten- 
sion upon  tht?  ti.sKue»  is  now  relaxed,  and  the  edge  of  the  knife  turned 
ttjward  the  partn  to  iHMlivideil ;  the  tumus  i»  Hexed  Jitronf^ly  upon  the 
leg,  and  the  tendon  again  made  ten&e,  when  the  knife  is  pressed  forward 
and  outward  throu>i;)i  the  t«>ndon.  which  separates  with  a  very  audible 
snap.  The  thumti  of  the  operator  being  phu-ed  over  the  tendon  exter- 
nally, acts  as  a  guide  and  support,  preventing  the  blade  from  passing 
thntugh  the  integument  and  causing  an  open  wound,  an  accident  which 
should  be  carefully  avoided.  As  soon  as  the  division  of  the  tissues  is 
effected,  the  blade  of  the  knife  should  be  withdmwn,  flatwisf>,  ami  the 
thumb  of  the  ojMirator  slip{>ed  over  the  slight  puncture,  which  is  at  once 
coveivil  with  one  or  two  strips  of  adliesivt-  pljustrr ;  the  plantar  fascia  can 
bo  divided  in  a  similar  manner,  if  dcsinible,  the  whole  foot  being  then 
enveloped  in  cotton,  and  a  snug  roller  bandage  applied.  The  foot  is  now 
siwured,  by  mechanical  appliances,  at  a  right  angle  to  the  leg,  as  hereto- 
fore described.  Division  of  the  extensor  tendons  of  the  toes  is  not  often 
required.  The  best  point  of  section  is  just  over  the  metatarso- phalangeal 
articulation. 

Talipes  Caleatieux.~-ln  this  rare  form  of  club-foot  the  toes  are  drann 
upward  and  the  tarsus  tlexwl  niton  the  tibia;  impairment  of  function 

exists  in  one  or  more  of  the  sural 
J  muscles ;   the  tibialis  anticus,  pero- 

^,^^,^         jj  neus  tenius,  extensor  longus  digit'>- 

rum,  and  polliols  are  shortened.    This 
deformity  may  be  either  congenital 


I  Alter  L'hurcUlL^ 


(AlUr  Cburrliill.} 


or  acquired  (Figs.  711,  712).  It  is  asnolly  met  with  in  children,  or  may 
occur  ai  any  period  of  life,  from  rujiture  of  the  tendo  AcliJtUs,  or  jmral- 
is  of  (he  muscles  of  the  calf  of  the  leg,  nnunited  fraciurn  of  the  ob 
"ealcis,  etc.  In  this  condition  the  mechanical  and  surgical  applinnc*?s  and 
treatment  are  exactly  opposite  to  those  of  the  preceding  variety.  An 
ununited  section  of  the  tendo  Achillis  should  l)e  corrected  by  cutting 
down  upon  this  tendon  at  the  seat  of  the  division,  fre!<hening  the  divided 


ends,  and  sewing  them  together  with  §iJk  sutures.  Mild  cases  of  calca- 
neus may  be  relieved  by  the  wearing  of  a  well-fitting,  laced  shoe,  the 
weight  ijf  the  body  aiding  in  correcting  the  deformity,  M'hen  the  toes 
can  not  be  bronght  down  without  the  aid  of  additional  pressure,  the 
apparatus  in  conatruodon  similar  to  the  one  recommended  for  tlat-foot 
can  be  applied.  The  object  to  be  obtained  is  to  elevate  the  heel  and 
depress  the  toes  by  mechanical  means.  For  this  purpose,  the  shoe  aa 
devised  by  Br.  Sayre  (Fig.  718)  is  admizably  adapted.  This  is  a  atrcMifi^ 
laced  shoe,  with  steel  rods  mxmiog  up  on  either  tdde  of  the  leg  to  a 
collar  below  the  knee,  the  rods  being  hinged  at  the  ankle  to  allow  erf 
free  moti<m  at  this  joint ;  from  the  heel  of  the  shoe  a  small  steel  spur  is 
seen,  to  which  is  seemed  a  strong  piece  of  dastic,  passing  np  to  the 
ocSIbx  around  the  1^.  This  rubber  artificial  muscle,  taking  the  place 
of  the  gastrocnemius  and  soleus  mnsdee,  if  made  of  sufficient  tensi<Hi, 
will  elevate  the  heel  and  restore  the  foot  ^^^^ 

to  its  normal  position.    There  are,  how-  ^WJ^  ^is^'^^v^N 

ever,  various  instruments  for  the  corre^-  '      '  ^ 

lion  of  this  deformity,  the  sargeon  modi- 
fying the  shoe  as  may  be  required  to  suit 
each  case.  In  addition  to  the  mechani- 
cal appliances,  the  after-treatment,  by 
electricity,  massage,  eta,  should  be  car-   . 


Fts.  718. — Sayre's  shoe  for  talipes  calcaneus. 
(After  Sayra.) 

ried  out  as  in  other  forms  of  club-foot 
where  atrophy  of  the  muscles  and  loss  of 
power  exist. 

Talipes  Varus  and  Equino-Varus.— 
These  deformities  consist  of  an  inward 
rotation  of  the  foot,  and  are  the  most 
common  forms  of  talipes  (Figs.  714r-717). 
The  majority  of  cases  are  those  in  which 
spastic  contraction  of  the  sural  muscles 
also  occurs  (equino-varus).  Talipes  varus  and  equino-vams  are  more 
often  congenital,  but  are  frequently  acquired,  one  or  both  feet  being  in- 
volved.   The  degree  of  deformity  varies  from  slight  inversion  of  the  foot 


Pig.  71A.— Talipee  equino-varas  in  an  adn^ 
{After  ChuFchm.J 
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to  the  mont  cxnggtMuted  form  in  whicli  the  boI(?  looks  uxin-ard,  while  in 
the  act  of  wnlkinj;  the  dorsum  rpsts  upon  the  ground. 

The  chfliijures  which  the  atructures  of  flio  foot  under^iro  jirp  shortuninj;; 
of  the  plantar  fascia  and  the  internal  lateral  ligamems,  together  with 


\\ 
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Tbroo  gnuln  of  Ulipoa  varw.    (Alter  Ohwcliill.) 


Kw.  717. 


■  a  contraotured  condition  of  the  tibialis  anticus  and  posticus  muscles. 
Tliis  defiHTuily,  thercfoiv.  places  those  muscles  and  ligaments  upon  the 

■  str<jt4Th  which  art;  sitimted  upon  Ihe  outer  aspect  of  the  h^fj,  and  re- 
sults from  complete  or  partial  paralysis  of  the  peronei  muscles.  Tlie 
displacement  of  the  Iwnes  of  the  tarsus  will  ctin-espond  to  the  extent 
H  of  the  deformity:  the  astragalus  being  tilte<l  downward,  the  scaphoid 
I  is  displaced  inward  and  downwai-d  by  the  action  of  the  tibialis  posli- 
ens,  the  tubercle  on  this  bone  bwoming  very  prominent ;   there  is  in 

I  addition  marked  rotation  at  the  astraffiil'>-s«*phoid  and  cal can eo- cuboid 
junctions,  the  displacement  being  especially  marked  In  this  last~name<l 
articulation. 
When  the  deformity  ovists  at  birlb.  if  not  corrertwl  early,  the  bones 
will  Income  ossified,  and  the  deformity  pemtanent.  In  these  cases  tar- 
sotomy and  exsection  are  the  only  means  of  bringing  the  foot  into  its 
normal  po.sition. 
The  treatment  of  t:ilii>e»  equino-varus  in  the  infant  consists  in-the 
application  of  small  rubber  hands  or  pieces  of  tubing,  which  will  make 
constant  and  gradual  traction  in  the  line  of  the  weakened  or  jiaralyzeil 

I  muscles.  This  (/iarwelts)  mothtHl  is  as  follows: 
Cut  a  piece  of  strong  adhesive  plaster  into  the  shape  of  a  fan,  which 
is  split  into  four  or  five  strips  converging  toward  the  »i)ex  of  the  fan 
(Fig.  718).  "The  apex  of  the  triangle  is  pa.ssed  through  a  wire  li>op  with 
a  ring  in  the  top  (Pigs.  718,  719),  brought  back  u]Km  itself,  and  secured 
by  w'wiug.  The  pla.sti?r  is  firmly  secured  U}  the  fixpt  in  such  a  manner 
that  the  win*  ey*^  shall  Ik;  at  a  |Miint  whert-  we  wish  to  imil^ite  tlie  inser- 
tion of  the  muscle,  and  that  it  shall  dniw  evenly  on  all  isirts  of  the  foot 
when  the  traction  is  applied.  Secure  this  by  other  adhesive  straj>s  and 
a  amtiothly  adjusted  roller. 
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"The  artificial  origin  of  the  muscle  ia  made  as  foUows :  Oat  a  strip  of 
tin  or  zinc  plate,  in  length  about  two  thirds  that  of  the  tibia,  and  in 
width  one  qoarter  the  circamfeienoe  of  the  limb  (Fig.  730).  This  is 
shaped  to  fit  the  limb  as  well  as  can  be  done  conveniently.    Abont  an 


fra.  TIB.— <Aft«r  Bayn.) 
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Fio.  TW.— (AA«r  9ajn.) 


inch  from  the  npper  end  fasten  an  eye  of  wire.  Care  should  be  taken 
not  to  have  this  too  latge,  as  it  would  not  confine  the  rubber  to  a  fixed 
point.  The  tin  is  secured  npon  the  limb  in  the  following  manner :  From 
stout  (mole-akin)  plaster  out  two  strips  long  enough  to  encircle  the  limb, 
and  in  the  middle  of  each  make  two  slits  just  large  enough  to  admit  tlie 


Fio.  721.— (From  Barwell.) 


Fia.  fits.— {From  Barwdl.) 


tin,  which  will  prevent  any  lateral  motion ;  then  cut  a  ptrip  of  plaster, 
rather  more  than  twice  as  long  as  the, tin,  and  a  little  wider :  apply  this 
smoothly  to  the  side  of  the  leg  on  which  the  traction  is  to  be  made> 
beginning  as  high  up  as.  the  tuberosity  of  the  tibia.    Lay  upon  it  the  tin, 
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pluL'ing  the  u]iper  end  level  with  tliaT  of  the  plaster  (Fig.  721).     Secure 
this  by  )>asshi<^  rlie  two  strips  alnive  mentioned  aruiind  rhe  linil>  (Fi^. 
722),  then  tnm  the  vertieal  strip  of  plaster  upward  upim  the  tin.     .\  slit 
shonhl  be  mude  in  the  phister  wliere  it  imsses  (tver  the  eye,  in  order  tliat 
the  latter  may  protrude.    The  roller  should  then  l>e  rontinned 
smoothly  ap  the  limb  to  the  top  of  the  tin.    The  planter  is  ugnin        ^ 
reversed  and  bnui^ht  down  over  the  bandage,  another  slit  luMiig         o 
maile  for  the  eye,  and  llie  whole  secured  by  a  few  lunis  of  the      Fro.  :«. 
roller.    A  small  rjiain.  a  few  inches  in  leng-tli.  ronlainiDio;  a 
dozen  or  twenty  links  f()r  j?radiia(iug  the  adjustment,  is  then 
seeurtKl  to  the  eye  in  the  tin. 

"Into either  end  of  a  piece  of  ordinary  India-rubber  tnblng, 
about  one  quarter  of  an  Inch  in  diameter  and  two  to  six  inches 
in  length,  hooks  of  the  pattern  »)iown  In  Fig.  7'^  are  fastened 
by  a  wire  or  other  Htron>(  li^utiire.  One  hook  (Fig.  722)  is  fast- 
ene<i  I o  the  wire  l<K>p  on  the  plaster  on  the  foot,  and  the  other 
to  the  chain  above  mentioned,  tlie  various  links  makiTi;;  the  fp,.  ^M. 
necessary  chancres  in  the  adjustment. 

''Tile  dressing,  when  complete,  is  shown  in  Fig.  722."    (Snyre.) 
.\  roller  should  now  l)e  carefully  and  smoothly  applied  over  the  plas- 
ter and  between  the  leg  and  the  artiticial  muscles. 

Ulien  the  muscles  can  not  be  ubtaine<l,  and  in  mild  cases,  in  whirh 
the  foot  may  be  l>ronght  readily  into  jMisitiou,  a  ettiTeetinn  may  be  efTectiHl 
by  means  of  one  or  more  strips  of  nilhesive  plaster  as  follows  :  One  en<l  of 
the  strip  is  laid  upon  the  dorsum  of  the  foot,  near  the  bases  of  the  Ihii-d 
and  fourth  toes,  whence  it  is  carrie«l  in  a  slightly  s]>iral  direetinn  tn  the 
inner  bor^ler  of  .the  sole,  and  across  the  sole  to  the  outer  niaigin  of  the 
foot.  As  the  foot  is  ni>w  brought  into  a  nonnal  jmsttion  by  tlu!  hand  of 
the  oi)erator,  the  Htrip  of  plaster  is  laid  along  the  outer  and  anterior 
aspect  of  the  leg  and  (high,  and  lirmly  secured  l»y  enriicUiig  Nirips  of  the 
same  material.     A  bandage  over  all  will  hold  the  dressing  in  position. 

When  the  patient  is  able  to  walk,  the  club-bKit  shoe 
(Fig.  710)  will  give  the  greatest  satisfaction.  The  rob- 
ber moscles  should  be  applied  and  regulated  in  snch  a 
way  that  they  *vill  imitate  as  nearly  as  possible  the  nor- 
mal action  of  the  muscles  they  are  intended  lo  assist. 
A  li?s8  expensive  instrument,  one  which  yields  good 
results  in  the  milder  ft)rnis  of  talipes  cquino-varus,  and 
which  may  be  readily  made  by  any  ordinary  worker  in 
iron,  is  shown  in  Fig.  725.  It  consists  <)f  n  sole-piece  of 
sheet-iron,  which  is  rivebvl  to  a  heel-piece  of  the  same 
material,  and  is  rnomy  enongh  to  hold  the  heel  of  the 
jHitient  without  chaling.  It  should  Ite  nicely  padded, 
to  prevent  the  <laDger  of  excoriations.  Tti  Ihis  heel- 
piece is  attached,  by  a  hinge-joint  with  limited  forward 
and  Iwickward  motion,  an  iron  bar  which  extends  to  the 
padded  iron  collar  aronnd  the  leg,  near  the  knee.  The  foot  of  the  po- 
tient  is  secured  to  the  twlepiece  by  adhesive  plaster,  with  the  aid  of  the 
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instcp-strap  shown  in  Fig.  7^0,  and  a  flannel  roller  carried  over  all.    .\» 

the  iH'riM'ndinilar  luir  is  now  carried  [larullej  with  the  leg,  and  held  In 

this  position    hy  luirklinj? 

the  collar  around  the  lL>g  at  %■        f 

the  knee,  the  foot  is  turned  " 

outward   and   held    in    its 

normal  i>n.si(ion.     Au  urdi- 

nary  lacing-Rhoo  should  be 

worn  over  the  brace. 


Ao.  TM.— Ir-i"  tbtM  lor  uUpM  vnru^  snd 
6quiu»-varu«  in  |Kii>iti'in.  Ttio  tdlie- 
•tve  alriji*  iind  bani<ag«  li*ve  been 
omitted  iti  U]«  cut. 


Outor  Tipw. 


Inii«r  tWw. 


Vxo.  ?«;.— KMTca'i  nnlrenal  ibM,  u  U  i»  be(iif  appHod  Ia 
the  tnatoMiDt  o(  Ulipm  •qnlau-vBrua.    (After  ICMn»j 


v»niB,     (AlWr  Bmvi-b.) 


An  apparatus,  the  merh- 
anlsm  of  which  is  some- 
what similar  to  this,  is  high- 
ly recommended  by  Mr. 
Reeves,  and  is  shown  in 
Fig.  m. 

The  modification  of  Scar- 
pa's shoe  (Fig.  728)  posaess- 
es  some  advantages  over  The 

iron  shoe  above  described,  and  should  be  preferred  to  it  when  it  i-an 
be  obtiiined. 

Tenotomy  anr{.  fajtciofom If  will  be  found  necessary  in  a  larjje  pn>por- 
tion  of  cases  of  talipes  equino-vanis,  and,  when  not  essential  to  uhiniate 
success,  it  will  jfreatly  expedite  the  permanent  restoration  of  the  mem- 
ber t(j  its  m>niial  position.  The  a|)plicati)m  of  Ksmareh's  tiundu^e  from 
the  toca  to  above  the  knee,  though  not  essential,  renders  the  operative 
procedure  more  rapid  and  easy  of  execution.  The  tendo  Arhillis  i» 
divided  a-s  heretofore  directed.  In  addition,  the  ribialis  anticu."*  and  the 
tibialis  posticus  will,  a.s  a  rule,  re<iuire  to  be  divided.  The  tend»in  of  the 
tibialis  nullcus  should  l>e  cut  sul>outaneously  about  one  inch  alntve  its 
iuEtertion  into  tht*  intentat  cuiieifomi  Ixme  by  introducing  the  tenotome 
beneath  it  fnyai  the  niiddle  line  of  the  foot.  It  run  lie  made  pnnninenl 
by  forcible  evcrsion  of  the  ft)ot.     Division  of  tlic  tendon  of  tht*  tibiuliu 
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postirus  is  Ix^Bt  effected  by  an  incision  |wrttlli!l  witU  llii?  innrr  liordor  of 
tlio  ribiu  just  iilK)ve  tin*  inrernul  miillpoliis,  wliero  it  lies  in  cliisij  whiiion 
to  this  sui'face  of  the  b<»ne.  As  smm  n»  U  is  exposed,  an  aneurism -needle 
should  l>e  passed  beneath  it,  when  it  can  W  Unwrn  out  throngh  the  wound 
and  divided  with  the  iK-issors.  Subcutaneous  section  uf  this  tendou  is 
a  very  ditficult  and  uuceiiain  pn>cedur(%  nhile  uo  miHluke  is  poHsiblo 
tlironjjh  an  ojien  wound.  If  oarefid  antisepsis  is  prnrlicrel,  iind  if  the 
wound  is  at  once  closed  with  catgut  sutui-es.  no  8uppur.iliuu  «in  occur. 
The  phinlar  fasda  nhuuld  be  divided  by  introducing  the  tenot^ime  flat- 
wise under  the  fn-iria  from  the  inner  bonier  of  the  fo<»t,  turning  thp  edge 
outward,  and  cutting  the  fascia  as  it  is  made  tense.  Several  lines  of 
section  through  this  fascia  may  be  made  when  necessary.  Bits  of  adhe- 
sive plaiiter  should  be  placed  over  etich  puncture. 

'  ThritoUimy. — In  exaj^gerated  and  rhronic  casiw  of  congenit^d  talipes 
eqnino-vanis,  a  wedge-shaped  exsection  of  a  portion  of  the  tarsus  will 
at  times  permit  a  restoration  of  the  foot  to  its  normal  [vosition,  and  sen-e 
to  restore  in  great  part  the  u.sefulness  of  the  member.  In  two  n>cpnt 
cases  in  which  I  performed  this  operation,  the  most  gratifying  results 
were  obtained.  In  each  case  the  patient  walked  \>ith  the  dorsum  of  the 
foot  on  the  floor,  and,  in  one  instance,  the  toes  pointed  directly  back- 
ward. 

After  Rsmarch's  iHindage  has  been  applied,  a  free  incisicm  is  made 
along  tlie  flbuhtr  aide  of  the  foot^  extending  from  Ijelow  The  external 
malleolus  to  the  tarso-metatJirsal  junction.  All  the  tissues  should  be 
lifted  from  the  bones  by  the  periosteal  elevator,  and  the  wedge-shaped 
section  of  the  tarsus  removed  by  the  gouge  or  chisel.  The  anterior  por- 
tiim  of  the  astragalus  will  rt^^uire  to  be  ivmoved,  aud  as  much  of  the 
tarsus  should  be  exsected  as  is  needed  to  permit  the  re.Htoralion  of  the 
fijot  to  ih«?  natural  ixisiiiiin;  fur  it  is  not  nnly  necessary  to  evert  the 
foot,  but  to  make  at  the  same  lime  a  marked  rotatiuu  of  (hat  |iarl  of 
the  member  anterior  to  the  line  of  section.  The  tendo  Achillis  shoidd 
now  lie  divided,  and,  as  soim  as  the  jmiiier  p»»siiion  is  nhiained,  the 
wound  should  be  irrigated  with  sublimate  solution,  the  incision  closed 
and  covered  with  iixloformized  gauze,  and  a  light  sublimate  dressing 
and  «>mpr(*ssion -bandage  applied  tight  enough  to  arrest  all  oozing.  A 
plftster-of-Pims  dressing  is  now  put  on,  and  the  foot  held  in  position 
until  this  hanleus.  This  last  prcH'edure  can  lie  facilitated  by  adjusting 
two  strijia  of  adhesive  pla.'*ter,  one  of  which  will  serve  to  hold  the  foot 
at  a  riglit  angle  to  the  axis  of  the  leg.  and  th*^  other  to  keep  it  roiatetl 
outward  while  the  plaster  is  being  applied  and  is  hardening.  The  dress- 
ing may  be  removed  not  earlier  than  (he  fifteenth  day,  and  should  not 
be  disturbed  fur  a  month  unless  from  soiling  or  smelling  it  is  necessi- 
tateil. 

7\ilipes  Valfftts.—lu  this  deformity  the  normal  arch  of  the  f(»ot  is 
lost,  and  the  f(x>t  is  everted  (Kigs.  729.  73(l,  7:^1,  732).  The  contracted 
muscl&H  are  the  [n^roneus  longns  and  hrevis,  while  the  pandysis,  as  a 
nile,  affects  the  tibialis  posticus,  anticus,  and  flexor  muscles.  When  the 
tarsal  arch  gives  way,  the  plantar  fascia,  caleanet>-cuboid  ligaments,  and 


fto.  781. — Inner  view  of  a  severe  valgus  of  the  right  fnot. 
(After  Beevea.)  1,  Inner  malleolus.  2,  Inner  Buiface 
0f  head  of  astragalua.     8,  Tubercle  of  scaphoid. 


Treatment. — In  Jtalipes  val- 
pns  in  an  infant  the  evereion 
may  be  corrected  by  means  of 
the  adhesive  strips  applied  as 
in  the  treatment  of  varns.  The 
direction  of  traction  13  of 
Course  opposite.  The  artificial 
muscles,  after  the  method  of 
Banvc'll.  are  also  as  appliraMe 
here  as  in  varus.  The  iron 
shoe  (Fig.  725),  made  with  the 
bar  to  come  npon  the  inner 
side  of  the  leg,  is  as  service- 
able in  mild  cases  of  valgus  as 
in  varus  or  equino-varus.  This 
apparatus  is  always  worn  in- 
side of  an  ordinary  shoe.  Ny- 
rop's  boot  (Fig.  733)  is  highly 
recommended  by  Mr.  Reeves. 
It  consists  of  a  stiff-soled  lacing- 
shoe,  with  a  leg-collar  and  iron 
or  steel  bar  attached  to  the 
outer  side  of  the  shoe,  with  a 
lateral  hinge  opposite  the  out- 
er malleolus.  To  the  inner  side  of  the  sole,  near  the  heel,  is  attached  a 
strong  piece  of  elastic  webbing,  by  which  inversion  of  the  foot  is  effected 
by  buckling  the  strap  to  tbe  collar  near  the  knee. 


FiQ.  782. — Inner  view  of  tbe  bones  of  a  severe  valgus. 
(After  Beeves.)  1.  Tubercle  of  scaphoid.  2.  Afittag- 
slus.  S,  Os  calcis.  4,  Internal  ouneitbrm  bone.  5, 
First  metatarsal. 
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►"ill.    TM.— Nymi'""  ahi» 


Wlien  tenotomy  of  tlie  p^^-mnfi  miisrlfs  is  imlirateil,  (Iicy  sliould  l>e 
ilivi<li!(j  BubciiUintjoiisIy  fi*ora  ilirye  qnart^'i-s  fo  otip  and  n  half  inch  (owing 
to  the  age  of  the  patient)  above  the  externa]  mnlleolus.    Cunelfonn  t^r- 
BOI»my  may  be  applied  to  the  correction  of  this  de- 
formity in  exaggerated  cases  in  adults.    When  the 
bonea  are  thoroughly  ossified  it  will  be  impossible  to 
rhanpn  tlin  shape  of  these  cirganw  and   restore  the 
normal  sliajie  of  the  part  by  any  mechanical  appa- 
ratus, no  matter  how  persistent  in  its  umt.     The  in- 
cision is  miide  along  the  inner  side  of  the  foot,  and 
the  apex  of  the  conietd  se<>tion  must  be  at  the  outer 
border  of  the  tarsii.s.     The  details  of  the  oi>eration 
and  the  afttir-treulmeni  are  pnttairully  the  same  as 
given  for  w]uino-Tariis. 

Tulipes  t^rtpw*.— Ilollnw-foot  is  almost  always  an 
acquin>d  deformity,  although  it  miiy  be  congtmitul. 
It  occurs  with  talipes  «dcaneus,  ecpiinus.  and,  in  a 
mild  degree,  may  complicate  varus  and  fqiiiriu-varos. 
In  this  deformity  the  antero]K)8terior  i\yv\l  of  the 
foot  is  extigf^nitcd,  the  plantar  fjiM-ia  and  the  miiNcle.s  of  the  plantar 
re^on   which    have    their  origin  behind   the   mwlio-tai-sal    joint,    and 

are  inserted  anterior  to  this  nrtirula- 
tion,  are  shortened.  The  ])1antar  fascia 
and  the  calcaneoeulKtid  ligameDts  are 
also  shortened.  The  sole  of  the  foot 
no  longer  rests  ujMJn  the  ilmir,  as  in  tlie 
nonnal  condition  (l-Mg.  TJ4),  but  touch- 
es only  at  the  heel  and  fUoag  the  meta- 
tarso-phulangi'al  line. 
Any  inflammntory  process  of  the  plantar  region  may  induce  contrac- 
tion of  the  fascia  or  ligaments ;  or  spastic  contraction  of  the  miiscles  of 
this  region  from  local  or  remote  causes  may  produce  this  deformity.  Com- 
mencing before  the  bones  are  softened,  the  distortion  of  the  foot  Is  apt 
to  beiMinio  permanent  unlesa  exsection  or  crushing  is  perfoimed.  Of 
theee  two  procedures,  tareoclasis  is  the  most  readily  acrct)mplisbed; 
but,  when  the  tiirM(«*lasl  can  nut  be  had.  section  through  the  taiTias, 
with  a  thorough  division  of  the  plantar  fascia,  will  be  jusiitinble.  For- 
tunately, few  instances  will  occur  where  such  harsh  priicedui-es  will  be 
calleil  for. 

In  recent  cases  the  deformity  may  be  relieved  hy  wearing  a  plain  shoe 
with  a  tow,  broad  heel  and  straight,  thick  sole.  The  plantar  foscia 
should  be  divided  in  all  cases  which  do  not  readily  jneld  to  aiechanioal 
treatment. 

Talipes  Phitius. — Flat-foot  has  been  partially  considrrpcl  with  talipes 
valgus,  wirli  which  con<lirion  it  is  almost  alwaj-a  associated.  The  antero- 
posterior artdi  of  the  foot  is  more  or  less  obliterated,  and  in  severe  casea 
the  anterior  portion  of  the  sole  spreads  out  or  widens  in  its  transverse 
diameter  (Fig.  735). 


Ti».  tt^^bowinir  Uk  nrfboo  of  tl*«  Mte 
whkb  roiU  woo  tli«  floor  iu  a  Dunnal 
taoL    (Afttf  S«fi«.> 
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Pia.  Tt5.— Ciwt  of  iho  riiflil  ftmt  In  ■ 
diaki. 


Tlie  plantar  fitscia  nnd  calcanoo-culwid  ligaments  are  stretchwU  the 
internal  lateral  ligaments  of  the  ankle-joint  are  generally  involve<l,  while 
the  tibialis  aaticas  and  the  anteroposterior  muscles  of  the  pluntani-s- 

|>ect  of  the  fool  ai-e  elongated.  Tlie  jirimn- 
pal  caiLse  uf  this  deformity  is  I  he  habituul 
carrying  of  beiivy  bardeiLs,  or  pressure  of 
the  superincumbent  weight  of  the  Itody  n|K>n 
the  arch  of  the  fiHit,  t-<)^lhur  with  lark  nf 
tonicity  in  the  musdcs,  and  of  atTength  in 
the  ligaments  and  fascia. 

Treatment. — It    is    exceed Iligly    diffi<r ul t 

iind  in  the  majority  of  co^es  impoteiblti  to 

cj)rrecfc  this  deformity.     Th«  best  mptlxMl  is  to  Huj>iM>rt  the  ai^^h  of  thf» 

foot  by  a  couifurtabhi  udjiisimeni  of  jtressurB  by  inserting  a  piece  of  felt 

in  tlu;  sole  of  the  shoe,  just  l>eneath  the  arrh. 

The  fh'formififs  of  the  toes  are  congenital  nnd  acquired.  The  mn- 
genitai  deviations  from  the  normal  ai^e  the  presence  of  one  <ir  more  su- 
peiiiumerary  toes  {poly dart ylus)^  or  ihe  absence  of  one  or  more  of  these 
members  {st/ndacff/tns). 

In  pidiidiwtifluH  thtj  most  frequent  supemumernry  toe  is  one  eonneotwi 
with  the  gre-at-toe,  attached  u.sually  on  its  inner  or  tibial  aspect,  near  the 
junction  of  the  mt'tutarsal  bone  and  phalanx.  In  a  rare  case  of  this  de- 
formity, reported  by  Pn>f.  Sayre,  there  were  eight  toes  tm  the  right  and 
ten  on  the  left  fot^t. 

Teentiiient. — AJl  minor  dpformiries  the  removal  of  whirh  din's  nnl 
endanger  the  life  of  the  individual,  or  diminish  the  usefulness  of  tlie 
meuilier  affected,  deuiand  uuiputjilion  wiibiu  Ihtt  lirst  year  or  two  of  life, 
befom  Ihu  patient  is  old  euough  to  b(;come  conscious  of  possessing  a  de- 
fomiity. 

t<ifjid.m't ylus  is  n  terra  applied  not  only  to  the  partial  or  entire  ab- 
sence of  one  or  more  lingers,  but  also  to  the  condition  known  as  congen- 
ital web-toe. 

Web-toes  may  be  trwited  in  the  same  way  as 
web-fingers.  If  neglected  until  the  child  is  old 
enough  to  become  accustomed  to  the  deformity, 
oj>Hniti<>n  is  uf  doubtful  projiriety. 

When  one  or  more  toes  are  mi.ssing,  as  in  Pig. 
736.  even  when  the  deformity  is  olTeusive  to  the 
sight,  the  question  of  operative  interference  («xcept 
for  relief  from  jmiu)  should  dejM'nd  upon  ihe  de- 
gmo  ()f  usi^fulm'ss  enjoyed  by  the  deformed  mem- 
ber. An  important  principle  in  the  surgery  of  the 
foot  is  to  save  every  ixirticle  of  surface  for  the  suiv 

port  of  ihebrMly.     This  conclusion  gains  additional  force  in  Ihe  ability 
to  ronrofli  the  defonnity  by  n  pi-operly  constructed  shoe. 

Tlie  acquiretl  deformities  of  the  toes  result  in  almost  all  cases  from 
improperly  adjusted  shoes.  The  displacement  may  be  in  all  directions, 
although  those  of  the  great  and  little  toes  are  usually  toward  the  meilian 


Fi«.  784.  —  SjikJjkitIui  in 
tlie  riitl>t  foot  III  B  kmy. 
<Aft«r  Bmvw.) 


HALLUX  VALGUS. 
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line  of  the  foot  The  mitUlh!  toes  may  hv  flextsl  in  one  joint,  extended 
in  another,  or  crossed  over  each  other. 

//aflitx  fialffus,  or  displacement  oE  the  ^reat-toe  t^iwunl  the  tiliiilar  or 
onter  side  of  the  foot,  is  a  common  defonnity  (Fig.  738).  In  exagger- 
ated iQfttancea  mucbuoical  or  sur;gical  iuterfei-ence  ia  demanded.  Hallux 
villous  is  caused  chietly  by  shoes  wliirli  are  pointed  at  the  tij)  and  are  tin) 
short  for  the  foot.  It  may  also  o«rcur  with  clulKfoot,  and  /^enemlly  with 
talipes  varus  and  planus.  The  action  of  the  mtiMiles  Inserted  into  the 
base  of  the  great-toe  must  not  be  altogether  overlooked  iu  the  ailiolof^y 
of  ihis  deformity.  Of  the  five  mn.-wrle~s  which  arise  from  the  tarsus  and 
metatarsus  and  are  inserted  into  this  toe.  ail  but  one  tend  to  carry  it  to- 
ward the  tibular  side  of  the  foot. 

In  being  displaced,  the  greuttoe  usually  is  carried  above  the  second 
or  ihinl  l(H%  (tnru.KiniiuIIy  beneath  it.  Tim  phaluiix  is  iiioii^  or  Icsh  com- 
pletely di.slodited  from  tiie  original  articular  surface  of  the  metatai'saJ 
bone,  Iwing  twisteil  anjund  to  iij*  outer  lateral  usi)ect.  The  cartilage  of 
the  old  portion  disjipjwars,  and  a  now  jcjinl-surfnce  is  developed  on  the 
external  aspect  of  the  meta,tarsal  bone.  Prom  pressure,  n  callosity  of 
varying  thickness  develops  over  the  tipof  the  metacarpus,  adding  greatly 
to  the  appearance  of  deformity. 

Treatment. — Mild  cjises  of  hallux  valgus  may  be  cured  by  elastic  ten- 
sion steadily  ai)plied,  as  follows:  A  si>ft  kid  or  chamois-skin  rover  is 

made  for  the  affected  toe,  and  to  the  end  of 
this  a  piece  of  thin  elastic  webbing  is  at- 
tached. To  the  webbing  a  strip  of  adhesive 
plaster  is  stitched,  and  this  is  carried  around 
the  heel  and  is  made  to  udhei-e  along  the 


J 


jottent  li  Mamtl  Sinai  lloBplUl.} 


¥\a.  7n>.     Thr  mumo, 
bilur  »|wT»U'ID. 


outer  side  <)f  the  foot  in  such  a  way  that  the  webbing  is  made  lo  draw 
the  foe  outward  (Fig.  737). 

In  sevei-e  cases,  operative  interference  can  alone  restore  the  toe  to  its 
normal  position.  The  operation  consists  in  an  incision  made  aUmg  the 
inner  side  uf  the  foot,  the  center  of  which  is  over  the  angular  projection 
At  the  end  of  (he  metatarsal  bone.  Tb«  callosity  should  l>e  removed,  the 
jiiiut  oiK'niHl,  a  wifdge-slia])eil  s«,'gment  n^movtHl  from  the  end  of  the 
metatarsal  bone  and  the  phalanx.  Enougli  should  be  removed  with  the 
exsector  or  metaciirpal  saw  to  permit  the  bones  to  be  brought  Int«  jjroper 
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IKJsition,  where  they  shnnlrl  hv  held  by  a  silver-wire  suture  passwl  weil 
into  the  bon«  a  half -inch  from  the  cut  surface ;  or  the  bones  may  be  held 
in  iippdsitiou  by  translixion  with  siual!  MtiM?!  drills.  Fi^.  7S8  is  fr(im  a 
cast  tak^^n  fnun  a  iiutient  at  Mount  Sitmi  llnspitiil  upon  whom  1  did  Lhiu 
operation  in  t>oth  feet.     Tlie  de^^ree  of  correction  is  tthown  in  ViK-  T'^- 

This  operntion  ia  preferable  to  that  of  osteotomy  of  the  first  tneracar- 
Mai  l>one  just  behind  the  articulation,  for  the  reason  that  the  callosity 
and  pnfjection  opposite  the  joiut  can  only  be  removed  l>y  exciMion. 

Hallux  varittt^  or  pigeon-toe,  is  a  much  rarer  deformity,  and  ocrui 
usually  as  a  result  of  cicatiicial  contnictions  or  from  syiastic  action  <i 
the  a bdur tor-poll icis  muscle.    Tlie  treatment  consists  i3i  adjusting  a  well- 
made  shoe  which  will  push  the  toe  into  iia  proper  position.    Division 
of  any  oicatiicial  tissue  or  the  teudon  of  the  abductor  muscle  may  be 
netxissarj'. 

DispIm'emeiU  of  the  little  toe  is  usually  inward  and  beneath  the 
fourth.  Tbi'  same  treatment  may  he  applinl  in  this  deformity  as  given 
for  hallux  valgus, 

fflexion  qf  the  toes  may  be  complete  when  there  is  paralysis  of  the 
extensor  muscles.  The  most  usual  form  is  that  in  which  the  lirst  phal:inx 
is  tilted  upward,  that  is,  sei-mingly  extended,  while  the  distal  phalanx  is 
drawn  downwanl.  so  that  the  nail  is  to  the  front,  and  the  lip  of  the  toes 
re.sts  upon  the  gi-ound.    This  condition  is  also  Itnown  as  hainmer-totn. 

'Y\\i>  uiiusB  is  chiefly  one  of  imi)roper  shoeing,  by  whicli  the  t(»e«  are 
not  allowed  to  1>u  fully  extended,  and,  being  held  in  this  cramped  ]>usition 
by  the  shoe,  the  muscles  and  fnaciic  beromn  jtennanently  shortened.  The 
plantar  fascia  is  usually  involved  in  chn^>nic  cases.  The  extensor  mus- 
cles become  shortened  as  well  as  the  flexors,  which  are,  however,  the 
princiiKil  agents  iu  producing  the  deformity. 

Exknxioii  of  the  toes  beyond  the  normal  line  is  a  rare  condition.  It 
coutd  only  be  caused  by  paralysis  of  the  Hexors. 

Treaimeni. — In  mild  cases  of  incipient  hanitner-I<H's  a  cure  may  l>e 
effected  by  wearing  a  shoe  long  enough  to  allow  these  mcmlwrs  to  1»b 

extended.  In  more  cluxjuic  and  oltstinale  raws, 
a  metal  sole  should  be  adjusted  so  that  an  oi-di- 
nary  shoe  can  be  worn  over  it.  Just  ly^noalh  the 
middle  of  the  toes  is  a  series  of  ijerforaiinns  in 
the  sole,  tlirough  which  loops  are  passed.  The 
toes  are  Rtraightene<l  by  traction  on  the  loops, 
wliich  are  tied  below  (Kig.  740).  In  some  in- 
'iDer-bi«!  '(^teriieeJo«.T      sianoes  tenotomy  of  the  long  Jiexor  and  cxtenswr 

muscles  and  of  the  plantar  fjiscia  is  eri-sontial. 
The  tendons  of  the  extensor  digitorum  should  \ys  subcutaneously  divided 
just  over  the  bases  of  the  toes  ;  the  flexor  tendons  near  the  middle  of  the 
plantar  surface  of  the.se  menibei-s. 

Iimtion.s  are  caUosities  resulting  from  intermittent  pressure  up<m  cer- 
tain portions  of  the  foot. 

Corns  are  both  hard  and  sqft.  A  hard  corn  differs  from  a  bunion 
onlv  iu  size.     Sufi  corns  are  small  ulcers  situated  l)etween  the  toes  or  in 
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the  fissurps  nn  the  imtler  surfnoe.  They  are  caused  by  friution  of  oppo^g 
aurfa<*s  and  n)>>i.sliu'e. 

Bunifins  and  hanl  winw  un*  to  ho  treated  by  reliering  the  nniUituraJ 
pressnro  whith  caused  them.  fomEortably  fittinjo;,  yet  not  nei-esaarily 
loose  sboeH,  <if  .soft  le:itlier,  should  lie  wut-ii.  Pieces  of  ('union  Uannej, 
cut  intii  riw^  and  hiid  upon  each  othtir  no  that  the  ppfssure  will  bi-  diB- 
tribiKiHl  i<t  the  surfar-Lis  near  the  c<irn,  will  l>e  advisnbh*,  in  simple  rnsrf*, 
even  when  loose  shoes  are  adapted.  A  small  tuft  of  cutton  dipped  in 
vaseline  will  aid  in  softening  the  hard  covering.  Soft  corns  may  be 
rendily  cured  by  iuKerliu^  pellel«  of  iibsorlx-nt  cotton  nioistent-d  with 
bonix  dLssolvpd  in  plyeerine,  and  applied  .so  an  tt>  protect  the  raw  Ktir- 
facvH  and  prevent  friptinn. 

In-f/row/'/iff  nail  is  one  iif  the  commonest  afre<'tions  of  the  feet,  and  is 
almost  alwiiy.s  met  with  in  the  great  t<>e.  The  palliative  trt'utment  is  to 
cut  away  portions  of  the  nail  near  the  inflamed  surface  and  protect  this 
by  a  small  pellet  of  lint  moistened  in  the  borax  and  glycerine  mixtm-e. 
The  employment  of  coeaine.  however,  enables  the  sut^eon  to  i-eniove  the 
offendinjf  nail  without  u  iKirtit^le  ttf  pain,  and  in  this  way  a  i>frmauent 
and  radii^al  cuiv  is  niidily  effected,  I  iiave  jjerformed  tliis  o|>emti(>n 
repeatedly  after  the  following  method :  The  foot  and  toes  should  be 
cleansed  and  thorouj^hly  disinfectetl.  An  elav<4tic  li^'Btutv  should  be 
thrown  anmnd  the  toe,  as  close  to  the  metatarsal  junction  as  jiossiblr. 
The  anipsthesia  is  eflFi-cted  by  introducing  the  hypodei-mic  n<*edle  of  the 
ooniiiie-syriiige  beneath  the  Mkin  cm  the  dorsum  of  the  ItM-,  half  an  inch 
behind  the  nean^st  surface  of  the  nail — ^L  e.,  just  alwut  the  posterior  bor- 
der of  the  UKitrix.  Thive  or  four  drojw  of  a  ■i-i>er<*ent  solution  are  forced 
out  here  and  the  needle  puslied  under  the  skin,  to  nj;h(  and  left,  until 
from  fifteen  to  twenty  minims  have  been  injected  across  the  toe  and  on 
either  side  of  the  nail  toward  the  tip  of  the  foe.  The  line  of  this  injec- 
tion is  in  the  shape  of  a  hoi-aeshoe.  The  needle  should  now  be  removi-d, 
and  reinserted  through  the  anaesthetized  skin,  and  earned  thence  subcu- 
taneously  until  the  anffisthesia  is  complete  at  all  points  aniund  the  nail. 
Forty  minims  nf  a  4-per-cent  solution  may  be  employed,  although  half 
this  quantity  will  jienerally  suffice.  In  from  three  to  five  minutes  in- 
sensibility is  iMTfei't.  An  incision  is  lirst  made  from  the  middle  tif  the 
posterior  margin  of  thn  nail  directly  buckwanl  for  half  an  inch.  A  sec- 
ond incision  across  the  to]>  of  tlie  toe,  extending  as  low  down  as  the  most 
inferior  {lortion  of  the  nail,  on  either  side,  uniting  with  the  central  end 
of  the  perpendirular  cut,  gives  the  entire  woumi  a  T-sliai>e.  The  two 
quiulrtlat4>rdl  tlaps  of  skin  an)  now  dissected  u]).  turned  one  to  the  right 
and  one  to  the  left  side,  and  held  away  by  the  weight  i>f  an  arti»ry-forceps 
or  by  retractors.  The  nail  should  next  bi'  split  f]t)m  before  Itot'kwanl  in 
the  middle  line,  the  incision  extending  ihroiigh  the  matrix  as  far  back  as 
the  transviTse  incision  through  the  skin.  Koth  halves  and  the  matrix 
should  )w  thoffdighly  extirpated,  all  grannlation-tissue  scrape<l  out,  and 
the  fcitt  dippe'i  into  a  Imsin  of  warni  sublimate  solution,  l-to-2iH)0.  At 
this  juncture  the  elastic  tourniquet  should  be  i^enioved,  and  the  u-ound 
allowed  to  bleed  (or  a  minute.    By  this  means  the  excess  of  cooaitie  aolu- 
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tion  ia  Mrashed  out  of  th«  tiHSutHt^  The  ligntiiro  .should  thpn  I>e  renpplied. 
The  flajw  are  tiow  brought  into  position,  the  space  formerly  occupied  I)y 
the  horny  part  of  the  n:ii]  pjicked  with  sublimate  gauze,  and  the  eniin? 
toe  enveloped  in  the  same  material.  A  narrow  baodu^  shouM  be  apphed 
firmly  puou>;h  to  hold  the  gauze  in  ]>luoe,  aud  to  exend^e  ^utfirient  ooni- 
pi^essiou  to  prevent  bleeding.  Over  this  a  generous  piece  of  protective 
should  be  thrown,  and  a  8ec<md  bandage  applied.  When,  in  applying 
this  bunrlage,  the  elastic  ligature  i.s  reaehi>d,  it  hIiouM  l)e  taken  otT  and 
the  roller  carried  on  to  the  f*)ot.  A  single  dressing  usually  suffices,  anil 
it  need  not  be  removed  for  ten  days  or  two  weeks.  When  the  nail  has 
cut  into  the  soft  partes  only  on  one  side,  a  less  radi»a.l  pn.icetlure  i.s  advis- 
able. The  cocaine  is  injected  along  the  line  of  the  iii-growu  nail,  and  « 
long  wedgi'-shaped  strip  nf  .skin  and  sul>cij(jinef)us  ti.s.*iui^  n'nu)ve<l  with 
the  scaljK'l.  As  the  wound  heats  by  grauulalion,  the  soft  pjuts  are  re- 
tracted below  the  level  of  the  nail- 

D^formitirK  qf  (he  Upper  Kxfreiniti/ — Claride. — Congenital  absence 
of  pnrtion.s  of  one  or  t)oth  of  thes«;  Imhics  may  exist.  No  case  of  com]>!eie 
ab.sence  of  the  collar-bone  is  as  yet  on  record.  The  partial  deficiency 
may  occur  on  one  or  both  sides,  and  is  usually  at  the  inner  extremity. 
The  indications  in  treatment  are  to  use  a  tigure-of-H  bmce  around  the 
shoulders  to  prevent  them  from  being  upproxinmted  in  {Kui  by  the 
acti<ms  of  the  iKMitciral  niti.'^clns. 

Parnlyxis  of  the  dflloifl  and  scrratus  magnvs  muscles  imiiarts  to 
the  shoulder  a  deformed  appearance.     In  deltoid  paresis  the  shoulder 

is  flaltened.   and    the 
iJ^  ^  S^L.  _  acromion  pHMress  more 

pronnuent  and  easily 
recognized.  The  arm 
is  incn|>able  of  being 
lifli'd  t()  a  right  angle 
with  the  spine.  It 
may  be  due  to  inju- 
ry (tf  the  circumllex 
nen"e,  or  lo  a  central 
nervous  lesion.  When 
the  sermluH  niagnus 
is  paralyzed,  the  ver- 
tebral bohh^r  of  tlie 
/  MLfi-ditf^  scapula  is  tilted  out- 

ward in  a  jfosition  uf 
linuBQuI  pn^mineni-e. 
Neither  of  these  inju- 
nes  is  anienatde  to 
surgical  treatment. 
AneJiyhmix  of  the 
gh&ulrler  is  nioiie  amenable  to  the  operation  of  exaection  than  to  forci- 
ble bre:iking  uji  of  the  adhesions.  This  last  ])rocednre  may  be  em- 
ployed in  cases  of  partial  auchylosis  in  which  no  iaflamiuatory  process 


Flo. 


i4i.— t  o'l^entiAl  n»iAn  iJ  Um  mlliu  mitd  ubii. 
(From  A  uuN  al  Ibt  Polfollblc. ) 


ANCHYLOSIS; 

19  ^oing  on.     fn  mwhyJosh  of  tlie  dhow-joint  the  SRme  Irnaimpnt  la 
advisable. 

Deformities  of  the  forearm  are  comimralively  rare.  Of  the  congenital 
variety,  i«;<*asioually  ibere  exist.-*  a  ftiRicm  of  tho  two  bout-s.  The  lengtli 
of  the  forwirm  is  norma),  as  is  the  motion  at  the  elbow-joint^  but  siipi- 
nation  and  pronation  are  in]i)ossib]e.  In  the  only  case  I  have  ever  seen, 
fR>m  which  Fi^'.  7-11  ih  taken,  tlie  Imnds  were?  in  tlu*  pnme  iMwItion.  Op- 
erative interference  was  Dot  indicated  in  this  insmnwi. 


'£: 


^ 


Fw.  74S. — I>«fonDil7  rMnlUitj)  fVnm  Kubpctioateil  M^ectltm  of  ilia  oUJni  ndiw  tat  mCitk.    (From  ■  ■■• 

ojieralnJ  on  at  Um   I'olftfliDi^.) 

Distortiona  due  to  rickets  are  at  times  met  with,  and  may  result  from 
the  action  of  the  musclea  upon  the  softened  bones,  or  to  pressure  from 
the  Imbitun!  carrying  of  burdens  in  the  hands.  In  destruction  of  oue  of 
the  bones  of  the  forearm  by  ostitis,  or  after  it.s  i^moval,  deformity  usually 
results,  the  deviation  of  the  hand  Iwing  toward  the  side  of  the  missing 
bone  (Fij^.  742). 

Treat/nerit. —Jn  deformity  after  rickets,  correction  by  osteotomy  is 
justifiable  after  the  dispiLsi^  is  arrested.  In  the  distortiona  due  to  lo«8  of 
substance  there  is  little  hope  of  relief.    If  the  hiss  on  one  side  is  timiliH], 
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exaecMoD  of  a  portion  of  the  sound  bone  and  reanion  of  the  divided  imr- 
faces  by  wire  sutures  rni^ht  Imj  ent<;rt4iiiied. 

Chih-lland.  —  Dirttorriona  of  tlie  huutl,  not  unlike  those  lU ready  de- 
tailed as  oi'cuning  in  the  f(«tt,  yet  far  less  common,  may  Imj  met  with. 
The  deformity  may  Imj  at  the  wrist-joint,  in  the  intercarpal  or  carpo- 
metacarpal  articulations,  and  may  be  due  to  failare  of  development  in 
the  hones  of  the  forearm  <>r  han<l.  t(}  muscular  paralysis,  to  fracture, 
dislocations,  or  rieatrieial  conlrantinns. 

In  the  congenital  deticiencies,  the  radius  is  more  often  wanting,  or 
only  partially  develojjed,  allowing  the  baud  to  be  carried  toward  the  ra- 
dial side.  The  rarpns  is  occasionally  deficient.  Not  infretpiently  the 
congenital  cases  are  symTnerricrtl,  huA  the  lower  extremities  are  also  in- 
volved. 

The  muscles  are  deficient  in  some  of  these  cases  of  osseous  luaUormu- 
tion.  The  usnal  condition  in  paralysis  is  that  of  flexion  of  tbc-  carpus 
and  metacarpus  npon  the  forearm. 

This  variety  is  lertned  palmar  ;  r!ie  opposite,  dorsal  club  hand. 
When  the  dis|)lacement  is  lateral  it  is  called  radial  or  ulnar,  as  the  hand 
is  carried  outward  or  inward.  As  in  club-foot,  there  are  compound  forms 
of  club-band. 

As  to  frequency  in  the  congenital  types,  the  radius  t>eing  cbietly  al 
fault,  the  radial  distortion  is  most  frecpient.  AVhen  from  auy  cause  Tbe 
equilibrium  iH^ween  the  muKcles  is  imi>airud,  the  hand  is  usually  flexed 
upim  the  forearm,  and  the  comlition  is  known  as  palmar  clul>-liand. 
With  this  there  may  l>e  radio-palraar  or  ulno-palmar  deformity. 

Fracture  of  the  radius  (Colles's),  or  epiphyseal  separation,  may  Induce 
a  mild  form  of  ratUal  dub-hand.  IJareduced  disloeaiious  will,  of  coui-se, 
cause  <ieformity.  Deformitit»M  due  to  ciculricial  contraction,  as  afler 
burns  (Vl^.  14H),  extensive  fihlejmions,  etc.,  are  occasionally  met  with. 

The  treatment  of  all  these  diAeivnt  varieties  of  club-lmud  will  dej»end 
npon  the  imrtioular  laiuse.  In  the  worst  form  of  congenital  deformity. 
am]mtation  at  or  sbrtrtly  after  birth  should  l»e  performetl.  Other  and 
milder  cases  may  be  improved  by  mechanical  apparatus  constructed  to 
meet  the  indications. 

In  muscular  paralysis  the  same  general  rules  of  practice  as  hiid  diiwn 
in  clubfoot  due  to  ibis  cause  Nhnuld  be  followed.  Tenotomi/  may  l>e 
necessary.  Tlie  extensors  may  be  subculanef^nsly  divided  about  the 
middle  of  the  metiicurpal  bones.  The  (lexors  .'sHghlly  above  the  wrist- 
joint.  The  lateral  deformities  also  will  justify  in  some  ca.ses  division  of 
the  contracting  muscles.  The  mle  to  be  followed  is  to  do  subcutaneoiw 
tenotomy  when  tbe  tendon  to  be  divided  is  far  enough  away  from  any 
important  nerve  or  vessel  to  allow  a  [wrfei^tly  safe  and  sure  divi.*^ion  of 
the  tendon ;  if  not,  the  t«ndons  should  be  exposed  by  inci.siun  under 
strict  antisepsis,  and  each  one  pickt^d  up  on  an  uneurism-needle  and 
divided  in  plain  view. 

The  propriety  of  tu*eaking  up  adhesion  in  anchylosis  with  malposition, 
or  of  resection,  should  l>e  determined  by  the  oondiduu  of  the  parts  and 
of  the  {latleut,  and  the  necessities  of  the  case. 
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The  Fingers  and  Hand. — Among  the  congenital  deformities  of  the 
fingers  are  polydactylus,  syndactylus,  and  web-finger,  or  fusion  of  two 
or  more  digits.  The  acquired  deformities  are  due  to  contraction  of  the 
palmar  fascia,  of  the  muscles  and  tendons,  to  paralysis  of  (certain  mus- 
cles, and  to  osseous  and  articular  lesions,  both  traumatic  and  idiopathic. 

Supernumerary  Finger  {Polydactylus). — The  usual  location  of  one 
extra  finger  is  on  the  radial  side  of  the  thumb  or  ulnar  aspect  of  the 
little  finger,  near  the  metacarpo-phalangeal  junction  (Fig.  743).  It  may 
or  may  not  possess  phalanges  or  cartilages.  If  the  plialanges  exist,  a 
synovial  cavity  will  be  found  at  the  junction  with  the  metacarpal  bone, 
or  with  the  phalanx  of  the  normal  member. 


FiQ.  T43.— Snpematnerar;  digits.    (After  Beeves.) 


Fio.  TM.— Double  band.    (After  Beeves.) 


A  rare  form  of  supernumerary  fingers  is  shown  in  Fig.  744,  in  which 
there  is  practically  a  double  hand.  Amputation  of  the  supernumerary 
members  should  be  made  soon  after  birth. 

In  syndactylus,  all  or  a  portion  of  one  or  more  fingers  may  be  want- 
ing (Fig.  745).    Amputation  of  the  deformed  portion  is  usually  advisable. 

Web-finger  is  usually  congenital,  although  it  may  be  acquired.  In 
mild  cases,  where  the  union  between  the  contiguous  surfaces  is  slight, 


Fia.  7iB.— Stunted  and  webbed  band. 
(After  BeevcB.) 


Fib.  74S.— Elestic  ligature  paM>ed  tbrougb  the  web. 
(After  Fort  and  l4oble  Smitli!) 


and  the  web  is  thin,  the  following  method  will  succeed:  A  round  elastic 
ligature  or  cord  is  carried  through  the  web  just  in  front  of  the  metacarpo- 
phalangeal articulation,  and  the  ends  are  turned  back  and  attached  to 
a  band  around  the  wrist  (Fig.  746).    This  is  allowed  to  remain  for  three 
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or  four  weeks,  until  the  hole  made  by  the  ligature  is  lined  w-ith  epider- 
mia.  A  second  puncture  should  now  be  made  about  one  inch  in  front  of 
the  f] rat,  Mio  lipitum  ttjwsed  thrnujrh  this,  and  Iheeud.s  tied.  Tlie  cun- 
slant  traction  of  the  elastic  gi-aduallycuis  through  the  wel>»yet  so  slowly 
that  tho  track  of  the  wound  becomes  covered  with  epidermis.  This  pni- 
cedun?  shouM  be  mpcjitiHl  until  all  the  wnb  is  dividwl. 

^Vhen  the  fingers  are  solidly  united,  the  metluHl  of  Uidot  should  he 
preferred.  An  incision  is  made  do^m  the  palmar  surface  of  one  Unper 
(the  index.  Pig.  747)  and  along  the  dorsal  surface  of  the  adjoining  mem- 
ber (the  middhi  tingt<r).  The  flajKS  are  dissi-cteil  up  so  that  the  one 
removed  from  tlie  palmar  surface  of  th*'  indi'X-fing*?r  rerauius  uttuehed  to 
the  middle  finger,  while  the  posterior  flap  is  attjiched  along  the  dtirsuni 
of  the  iudex-finger.    They  are  then  sutured  in  position  (Fig.  748). 


,v.tr"-» 


-■^ 


Fio.  747. — D'wlot'B  rsAthod  of  op«TiitiiK  for 
wcb-finzi-rw.  (Alter  tort  and  Noble 
Smltli.) 


liUmL    ^AlWt  k'vt\  aoti  >'gb)»  Smiili.) 


Tn  those  oases  in  which  the  bones  are  only  slightly  united,  the  line  of 
union  may  be  sawed  through.  When  the  bones  are  fused  into  one  solid 
maNs,  an  opt^ration  is  uot  iudicated. 

Chronic  flexion  of  one  or  more  fingers  may  result  from  parnlysis  of 
the  extensor  muscles,  spa,stic  contraction  of  the  flexors,  or  1o  ('i»ntrn(*lMms 
of  tho  jKilniar  and  digilal  fascia.  Pandysis  of  the  extensors  m:iy  Iw 
tt^mporaiy  or  permanent.  I*ad-pois«ining  not  infrequently  leads  to  tem- 
porary impairment  of  the  function  of  this  group  of  muscles. 

In  neglected  cases  of  chronic  extensor  paralysis,  i)ennanent  shorten- 
ing of  the  opposing  muscles,  with  contraction  of  the  x>almar  fascia, 
occurs. 

The  indirations  in  treatment  »ire  to  restore,  if  possible  the  functions 
of  the  paralyzed  muscles,  and  to  prevent  deformity  by  the  adjustment 
of  an  a]>p:mituH  which  will  keep  the  fingers  extenrled. 

Contraction  of  tlie  palmar  fascia,  as  a  result  of  any  inflammatory  pro- 
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eem,  pves  rise  to  tlip  most  r<immon  defnrmity  of  thp  rtngcrs.     Penolrat- 
ing  wounds  of  the  palm,  or  idinpathir  jiUh'^nioii.  are  Pxr^rwUnply  apt  to 

result  In  fascial  ooniniction  and  chronic  mal- 
position of  the  fingers. 

This  i)ro«)(<a  takes  place  at  tiroes  in  jier- 
8ons  of  the  gouty  or  rht^untulic  diathesis  with- 
out any  marktrd  symptom  of  local  iiitlarniiia- 
liun.     The  tendons  are  not  affwted,  as  u  ruin, 


Fin,  TW. —  DufinylnMi'*  cnn- 
inwL'on  in  the  faaci*  of  tlu 
Mint  «bl  <tf  ilie  littte  flttcer. 
(AAw  KoUa  Sultb.) 


Pia.  TU.—'Tlw  oKinv,  ii)  iIm?  niiildlr  nii>)  Hug  inircn.  n,  Oriilmn- 
td  h*nd  nf  paliruir  Um'U.  t,  Kli-xnr  t^ndnttn  inoc  invnlrnli. 
c^  StiMih  of  t^ndant.  4,  OI^Ul  |>n>)onc>tkiBB  o(  |«]HMt  (h»- 
fiiB.    (Allcr  W.  Adami  and  NoUlti  Hiuitb.) 


in  the  earlier  stages  of  Dupuytreti^s  contraction.  In  old  cases  the  mus- 
cles are  shortened.  The  fascial  contraoiiona  are  well  shon-n  in  Figs.  749 
and  750. 

Tr«-atment.—\n  mild  caflcs,  taken  early  in  the  pommencement  of  ihi» 
feotion,  a  cure  may  be  effected  by  repented  strt^tching  of  the  faHiria  by 
fully  extending  the  finpei-s  involved.  The  instrument  shown  in  Ftti. 
1W  A,  devised  by  Dr.  Battey.  of  New  York,  will  l>e  found  very  nseful 
in  such  cases.     lu  fibslinate  cases  fascloti^my  is  demanded.    Division  of 


Fm.  TSOa. 


the  palmar  fascia  should  bi>d»neas  follows:  The  hnnd  should  l>e  ren- 
dered thoroughly  nseptie  Ity  washing  in  snblimale  Bolntion^  and  mnde 
bl(H)d]ess  by  Esniarch's  bandage.  The  hy|widermic  inje<T|iou  of  4-per- 
cent cocjune  solution  renders  the  operation  ptiinless.  The  delicnte 
fascia-knife  (Fig.  59)  should  be  intrwluced  beneath  the  band.s  of  fivtcin, 
which  can  be  made  prominent  by  extreme  extension  of  the  fingers,  the 
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edge  turned  upwanl,  and  a  thorough  division  effertpd,  tnkinjr  rnre  not 
to  allow  tlip  knifH  to  euf.  through  the  skin,  Kvrry  resisting  Imnd  kIiouM 
\te  divided  until  the  lingers  can  be  readilj*  luonght  inin  a  jwaihun  of 
over- correct  ion.  Two  or  three  lines  of  section  may  be  made  in  the  jKilm 
and  one  or  two  tkrough  the  digital  }>i-ok)ng'arions  of  the  lingers  involved. 
By  rarefully  insf^rting  th»!  knife  rhwfly  henpnth  (he  fiiscia,  tlie  vessels 
of  the  palm  and  Hngfi-s  may  be  avoided.  The  psilm  sliould  be  covered 
with  a  thick  layer  of  sublimate-gauze,  aud  a  splint  ap]>lied  in  order  to 
keep  the  finger.s  perfectly  Htniight.  Thit*  .thoiild  be  wnni  for  two  or 
three  weeks,  at  which  time  passive  motion  should  he  made  and  the 
splint  reapplied  for  anplfaer  week.  After  it  is  removed,  thorough  ex- 
tenf*ion  should  be  practiced  at  least  once  a  day  for  several  months. 

Sanp-  or  Jerk-Fin{/er. — This  name  hus  been  used  to  designate  a  con- 
dition in  whieli  fi-ee  extension  and  llexion  of  (me  or  more  fingers  is  more 
or  less  interrupted.  As  the  affected  digit  is  being  Hexed  or  extended, 
motiim  is  nrrest-ed  in  a  rertiiin  position,  and,  if  a  violent  effort  is  made, 
or  if  llexion  is  coniinued  by  aid  from  the  other  hand,  a  pei-ceptible  jerk 
occurs  as  the  obstmctitm  is  overcome.  A  nodular  swelling,  to  the  touch 
resembling  the  ganglia  often  met  with  on  the  back  of  the  wrist,  may  lie 
felt  along  (he  line  of  the  tendon  at  or  near  the  met ncarpo- phalangeal 
joint.  Sna[ifiQger  may  be  due  to  a  circumscribed  thickening  of  the  ten- 
don, or  a  disproporli<m  between  the  size  of  the  tendon  and  sheath  for  a 
limited  jirea.  Tills  coudition  is  be!ieve*l  to  exist,  e.sisvially  iu  tlie  thumk 
whcm  tho  jerk  occurs  in  one  third  of  all  cases,  ifr.  Reeves  thinks  that 
in  the  dingers  it  is  chiefly  due  to  the  synovial  fringes  catching  upon  tlie 
transverse  pi-ocess  of  the  palmar  fascia.  This  may  occur  not  only  "from 
thickening  of  this  process  of  fascia,  but  also  from  rolling  up  or  dlsplooe- 
meut  of  the  synovial  sheaths." 

Snap-linger  may  be  traumatic  or  idio|}athic  in  origin.  Strains  on  the 
tendons  and  fascia  in  the  act  of  lifting,  direct  violence,  as  well  us  the 
gouty  and  rheumatic  iullammations,  are  noted  in  the  jBliology.  The 
treatment  consists  in  piussive  motion,  and  internal  me<Ucatiim  to  correct 
any  dyscrnsin.  If  relief  does  not  follow  ordinary  me^isiires,  an  incision 
should  l>e  made  and  the  enlargement  dissected  out. 

In  certain  cases  in  which  adhesion  of  the  tendons  to  their  slieaths  and 
to  the  piihuiu-  and  digital  fascia  occur  chiefly  as  a  result  of  ]>euetruting 
wounds,  it  will — in  order  to  ndieve  I  he  defonuity — be  n^quireil  to  make 
an  open  dissection  and  divide  the  adhesions  in  plain  view.  Such  opera- 
tions can  be  done  with  impunity,  and  with  an  extniordinarj*  degree  of 
Buccess,  if  the  strict  antiseptic  precautions  are  observed.  Eamarch's 
bandage  is  cj^scntial  to  the  operntifin,  and  cocaine  antrsthesia  I  have  fre- 
quently demonstrated  to  be  perfectly  satisfactory  in  these  procedures. 
The  wound  should  be  closed  at  once  with  tine  silk  sutures.  Catgut  is 
not  sufficiently  reliable  iu  this  region.  The  danger  of  inflanmKitinn  aud 
contractions  of  the  fascia  fi-oin  opening  into  Ihe  hand  under  sublimate 
inigation  and  careful  nntisejjsis  are  exceedingly  remote.  Even  the  most 
extensive  injuries  of  the  hand  may  be  made  to  heal  with  as  little  deform- 
ity aj9  often  followfl  a  simple  wound  In  wldch  iullammaticm  and  suppu- 
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ration  ore  pstnblisfii'd.  Fi.i;s.  7.")!  hthI  752  an*  Inki-n  from  n  Iinnd  one 
yt^ar  nfUT  the  receijit  nf  a  ^uiisUoi-wunnd.  The  iniizzle  of  llie  jiiece  wa» 
is  oontnct  «i rh  the  skin  at  the  time  of  the  explosion,  and  the  charge  of 


Fill.  TSL— OuiuJkjI-woumI  of  Ihe  hand.     Wtiumil  ol  Mrtrwitn 


Hmiill  shot  »n<l  wiidilin^  itntered  at  the  palmar  aspeot  of  the  littlt*  tinker, 
Jind  passed  out  throuph  the  metnmriti)l  hone  of  the  index-tingiT  and  to 
the  iilnsir  side  of  the  thiintl).     TW-  third  and  fourth  metaearj^al  bones 


• 


Via.  TS8.— Woand  of  esll  nf  iIm  chafyc 


wPTf-  Imtken.  wliilp  the  second  was  comminntrfl  and  alniast  all  of  it 
t>l«»wn  axvay.  The  flfxnr  tendons  and  fas^cia  nf  tlic  palm  were  torn  and 
diTideil.  The  treatment  cunsislfHl  in  iniineniion  of  the  member  in  1-to- 
2'K)0  stil'litMafi*  snliiiion,  thnnpti^h  n'movnl  of  powder  and  all  foreij^ 
matter,  rejMisition  of  attached  fragments  of 
heme  and  Mhrt-ds  of  tendons,  faaefa,  and  mns- 
ele  in  as  near  their  normal  relation  ns  pos- 
sible, and  iipl^iying  n  stiltlininti'-^uze  dress- 
in;?,  placing  the  hand  in  The  natimil  posi- 
tion and  holding  it  there  with  a  splint  and 
roller.  In  this  ease  motion  was  seciire<l  in 
everj-  finjier.  and  no  contractions  of  the  fas- 
cia have  taken  place. 

&8 


Vu>.  7ES.— TlHhnnity  TMailtliw  ttim 
t^DttotiK    i.Mur  AmoiMUlK  nd 
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Fra,  VM.— ncrnrniit/  rcaiiltln(;  from 
«liuiiilrauiK  ul'  liid  pluU|iO),>n), 


Wlieo  the  tendons  are  rliviiled,  either  !n  the  forearm  near  the  wrif*!^ 
or  in  the  piilin  or  iihmg  the  fingefH,  It  is  esseutitil  that  the  divided  ends 

he  slirchod  lojrethpr  wiili  silk  Miitiiri's.  C<i- 
ciiine  unavsthesia  nad  E.siDuiTh''8  bondage 
should  be  eraph>yed. 

Deformities  of  the  hand  and  fincren*  also 
result  Jit>ni  exostosis  and  new  forruatious  of 
eai'tila^o  in  the  d'n:Us  (l^gs.  'Ki  and  754). 
Amptilatinn  is  indinatod  in  the  latter  randi- 
linn,  while  in  exostosis  relief  may  Iw  oh- 
tuined  by  direct  IniJsIou  and  n-nioval  of  the 
offending  bone. 

P/ilt'tpnoii  of  thi  Hand  find  J^ingrrs.— 
Phlegiium  (*f  the  tingers  is  an  exce*Hlingly 
painful  affeelion.  Ocrnrrinp,  aa  it  usually 
does,  in  the  terminal  phahmx,  a  knowledge 
of  ihe  arrangenicnt  of  the  fascia  hen-  is 
essential  to  pntper  treatment.  V\^.  7S4  A  shows  the  intininte  nitaobmeot 
of  The  eonnecfive-tissue  tihers  to  the  inte<riiment  of  the  {talnmr  nsperi  of 
the  digit  and  to  the  matrix  of  the  nail,  the  isepnration  of  the  various 
layers  to  form  spaces  in  which  are  contained  ijuantities  of  fat.  The  gen- 
enil  converfience  nf  these  bundles  of  connective  tissue  toward  the  eunter 
is  well  illustrated  in  the  rut.  They  are  intimately  attached  lo  the  sheath 
of  the  tendon  in  front  and  to  the  pt'riosteum  posteriorly.  The  lymph- 
channels  foljow  the  layers  of  fascia  from  the  skin  toward  Ihe  bone. 
Phlegmon  of  the  finger  ("fehn^"  or  "ichiUow")  may  originate  in  the 
Inme  or  periosteum,  but  most 
fretpienlJy  be/iins  in  the  soft 
tissues.  On  aceount  of  the  nr- 
ran^ment  of  the  fascia  and 
lyni  ])!iatics,  the  in  tin  mmation 
Ripidly  extends  to  the  tendon  or 
periosteum.  The  dense  struct- 
nte  of  the  tissues  here,  which 
prevents  Iheir  yieldiui;  to  the 
pi-essure  tit  the  iulhinimatory 
infiltration,  will  account  for  the 
unusual  dejrree  of  pain  present 
in  this  nfferticm. 

Phlegmon  of  the  palmar  as- 
pects of  the  tluimb  or  little  fin- 
ger, not  relieved  by  early  incis- 
ion and  disinfeetifin,  may  ex- 
tfnt\  along  the  shpaths  of  their  tendons  and  invade  the  entire  [NilmaF 
fascia.  fVmversely,  cenind  jthlegmon  of  tite  palm  of  the  hand  may 
radiate  lo  these  digits  (Fit:.  7ii4B). 

By  reason  of  the  anntondcid  arrangement  of  rlie  sheaths  of  Ihe  ring, 
index,  and  middle  fingers,  closing  as  they  do  in  IiUnd  extremities  ai  the 


Fid.  "SI*. — Slmwlrii*  di«  wremniz  •mnvfrnttBl  eC^ 
dcii>*otfiii.i'ivr-iiiiviiii  liimiiWia  tJir  llotl«r I 
Uie  iMt  |>Utiiiix.     (MUit  Voi%.) 
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metacnrpo-i»halangeal  artirulati'ms.  the  inflammatniy  procos?)  floes  not 
extend,  as  a  rule,  into  the  large  syuoviiil  sac  beueath  tlie  palmar  fascia 
(Figs.  754  B  and  7o4  c).  L'lwn  the  Imrk  nl  the  hauil  and  KnperH  phlng- 
mon  behaves  as  it  does  beneath  the  skin  in  other  parts  of  the  body. 

In  the  treatment  of  whlf/^tw 
the  first  indicutiou  ia  to  reliore 
tension  ut  the  wirliear  moment 
by  puncture  or  incitiiou.      The 


..>k 


fn.  TU  B.— Showing  hy  Injeeliao  the  contEnuit« 
uf  tite  •ynoviarahcatlM  oi  tho  liidr  dti^t 
Uhl  thumb  wttli  tlui  Uofpt  no  bcueaih  tbo 
iwlniftr  liwcla.    (AHor  V<>^,> 


Pift.  TM  a.— ShairiAir  M  A  A  A  tht  itmlba  of 

to  Niw)  vxtrctuitraa  lonard  tlw  Mlnur  MOb 
(AAtr  TogL) 


«xact  point  of  iaflauimatiou  tn  tbei  earlipst 
Btage  of  phlegmon  may  be  recognized  hy  Ui- 
reot  pressure  with  a  small  pointed  inslniment, 
as  a  prolm  or  director.  Cocaine  may  be  util- 
ized lo  prevent  pain  when  the  incision  Is 
made.  A  rublH^r  ligature  titnl  nroiuid  tlie 
finger  to  arrest  the  circulation,  and  a  few 
minims  injwte<l  into  the  line  of  incision,  -will 
deaden  all  sensibility.  The  incision  should 
Ite  free,  and  down  to  the  tendon  or  bone,  to 
insnre  relief  of  all  tension.  The  jjart  nlionld 
then  be  submerged  in  warm  sublimate  wilu- 
tion,  the  ligature  removed,  and,  after  a  min- 
ute or  two  of  bleeding  under  water,  an  iodo- 
form strip  should  l)e  packed  into  the  wound, 
and  a  moist  aseptic  di-essing  applied. 

VVhen  pus  has  formed  and  can  l>e  evacu- 
ated in  this  manner,  the  ojH'ning  should  be 
made  upon  the  latenil  aspects  of  the  finger, 
in  order  to  avoid  the  aheath  of  the  tendon. 


tion  nf  artcrW*,  anJ  liti.  o(  inrte- 
k)ii  vhkh  pu^r  atalJ  tin:  man 
tBiponant  vtmak.    i After  Voul) 
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In  phlegmon  beneath  the  palmar  fascia  the  same  principles  of  in- 
cision and  drainage  should  be  applied,  avoiding  the  larger  vessels  whei 
possible  (Fig.  754  d). 

Oanglion. — Ganglion  is  due  to  the  localized  collection  of  a  variable 
quantity  of  synovial  fluid  in  the  sheaths  of  the  tendons,  or  barsse  on 
the  dorsum  of  the  hand  or  wrist.  Excision  and  dissection  under  cocaine 
anaesthesia,  and  strict  asepsis,  I  have  found  to  be  the  most  satisfactory 
means  of  effecting  a  cure.  They  may  be  made  to  disappear  by  absorp- 
tion, after  subcutaneous  rupture  from  a  sharp  blow  with  the  back  of  a 
book  or  padded  hammer. 


CHAPTER  XXII. 

TUMORS, 

The  word  tumor  (from  tumere,  to  swell)  wag  formerly  applied  to  any 
abnormal  formation  or  collection  of  matter  within  the  body.  The  over- 
accumulation  of  fecal  matter  in  the  colon,  the  swelling  due  to  extravasa- 
tion of  blood,  or  to  tUe  retraction  of  a  muscle  after  rupture  of  its  tendon ; 
an  abscess,  a  retention-cyst,  a  hernia,  a  floating  or  displaced  kidney,  as 
well  as  all  the  recognized  non-inflammatory  neoplasms,  as  sarcoma,  fibro- 
ma, lipoma,  carcinoma,  etc.,  were  ranged  under  the  comprehensive  head- 
ing of  tumors. 

Of  late  years  the  application  of  the  term  has  been  more  restricted, 
A  tumor  is  now  defined  to  be  a  c-ircumseribed,  non-ivfiammutory  masSy 
composed  of  new-formed  elements  which,  having  their  type  in  the  nor- 
mal embryonic  or  adult  tissues,  are  dependent  upon  these  for  nutrition, 
and  yet  are  not  amenable  to  the  laws  regulating  and  limiting  the  devel- 
opjnent  of  the  normal  structures. 

Circumscribed,  because  a  general  or  wide-spread  hypertrophy  or  hy- 
perplasia does  not  convey  to  the  eye  or  touch  the  idea  of  a  swelling  or 
tumor.  The  accumulation  of  fat  in  obesity  can  not  be  called  a  tumor, 
yet  the  fat  so  deposited  over  a  wide  area  differs  in  no  essential  particular 
from  that  which  forms  a  lipoma, 

JVon-in^mmatory,  for  the  reason  that  this  most  clearly  separates 
true  neoplasms  from  the  cell-proliferation  of  the  ordinary  inflammatory 
process,  with  its  characteristic  heat,  pain,  and  redness,  as  well  as  swell- 
ing. 

New  formations  in  this,  that  although  the  law  established  by  Johan- 
nes MuUer — that  the  elements  of  all  tumors,  no  matter  how  changed  from 
the  normal,  spring  from  and  have  their  types  in  the  normal  tissues  of 
embryonic  or  adult  life — stands  unquestioned,  yet  these  elements,  in 
their  changed  conditions,  tend  to  persist  or  to  grow  indefinitely,  in  utter 
disregard  of  the  laws  of  limitation  in  the  development  of  normal  tissues. 

The  efforts  at  classification  of  tumors  upon  a  histological  basis  have 
not  been  generally  satisfactory.  Virchow,  Foerster,  Comil  and  Ranvier, 
and  other  jKithoIogists,  with  the  same  end  in  view,  have  arrived  at  con- 
clusions scarcely  reconcilable.  A  discussion  of  these  various  classifica- 
tions belongs  mt>re  properly  to  special  works  on  pathology.  Clinically, 
they  admit  of  division  into  two  heads — the  malignant  and  non-malig- 
nant. 
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Malignuney  in  a  tumor  means  its  tendency  to  become  multiple  by 
mcta.stusiH;  tbe  teuileuoy  of  the  element**  of  whifh  it  is  compoHed  to 
travel  along  the  lymph-  or  blot Kirhan net n,  ami,  thus  disseniimitcd.  to  re- 
pn)duL^e  the  paivut  tumor ;  or  its  tendency  lu  invade  and  d&stroy  the  ti»- 
siHs*  in  its  vicinity,  and  to  i-ecur  in  loco  afler  extirpuliou. 

Strictly  speaking,  the  lendeiiry  tif  a  iieojihism  Ui  induce  dealh  has 
not]iing  to  do  with  the  qiie**tion  of  its  malignant  character,  for  certain 
tumors,  aft  fibro-myonmta  of  the  uterus  and  simple  ovarian  cyst8.  tend 
to  produce  death  as  well  as  oarcinomata  and  sarcomata. 

The  nialiguaut  neoplasms  are  gixjuped  under  two  headings — carcinn- 
mn.  and  aarf-tniin. 

The  non-molignant  are  as  follows:  lipoma ^ fibroma^  mysroina,  osU- 
ovm,  en/'hun.droma.^  angionut,  neuroma^  m^oma,  ad^toma,  papilloma^ 
and  lyviphoma. 

Carcinoma. — A  cancer  may  be  defined  to  be  a  tumor,  composed  of 
embrt/onic  ceU-elemetits  of  varying  shiti>e  and  propoitions,  collected  in 
gn)upy,  which  groups  or  ciustei-s  are  partially  sejsiruted  by  u  well-detined 
ntrotna. 

While  the  elements  of  the  cnrcinomata  do  not  always  difTer  so  widely 
from  those  of  the  sarcomata  (especially  the  mure  embryonic  cells  of  this 
last  neoplasm"),  the  alveolar  structure  of  the  stroma  of  caucer  will  alwuya 
render  it  easy  of  recognition. 


A>- 


Wia.  }lBt.— T>«vaiapRwm  of  cwttlnomB.    f,  Buo^ee  of  Blroili  timw  COMoIllllW  OCOMdond  (>oim<MlIv»>dw? 
0Drpu»]M,    a,  Cauwi^MlU  In  gnm\m  w  ro*-«  UrtwMB  th«  nmnA.     (Amr  Cant'rt  ■n>t  Kaiivter..! 

Cancer-cells  vary  greatly  in  shape  and  dimensions,  l>eing  round,  flat, 
ovoid,  fnslfnnn,  polygomU,  and  measuring  from  rjVi  t**  TVirr  *"''  xir  ^Dch 
In  diameter.    Each  cell  may  contain  one  or  many  nuclei    The  nucleus 
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f  lo.  7BII-— Strraow  of  canosr  IVoni  which  th« 
ooIMeiiietita  hava  ba«n  ridovmL  [Aftar 
ConiU  iuhI  Itiui<i«r.) 


ts  often  of  large  Bize,  at  times  tM-rupyni';  the  greater  portion  of  ilie  ct'W- 
spacc.  The  riurliHiIi  ure  e.siH?niiilly  piiiiinnt'nt.  The  (vll-elements  of  nir- 
cinoma  are  conttunecl  within  the  alreoH,  and  float  in  or  are  in  contact 
with  a  juice  of  varying  qimntity  and  consistence. 

The  walls  of  the  alvetili  are  composed  of  a  fibrillated  etructnre  ot 
modified  connective  tissue.    In  old  tumors  the  fibers  of  the  ntroma  are 

closely  [tacked  togelhcr,  while  in  more 
recent  neojilasms  connective-tissue  eor- 
pu&eles  ai'e  fiieqnently  observed  be- 
tween the  cliistei-s  of  cells  (Ki^.  7n»)). 
The  alveolar  arrangement  of  the  struma 
is  well  shown  in  Fig.  750,  in  which  the 
cancer-cellit  have  l>een  n*nioveti. 

The  alveoli  uiv  not  isolated  <uivi- 
ties,  but  rommunic4ite  more  or  less 
freely.  In  the  connective-tissue  walls 
of  the  alveoli  the  blood-vessels  and 
lymphchunnelit  are  lodged.  In  the 
development  of  a  (-ardnoma  The  pr*i- 
liferacion  among  the  ceils  proi>er  of 
the  neoplasm  excites  a  similar  cnudi- 
tion  in  the  connective- tissue  cells  of 
the  neiphlinring  and  involved  tisHiiea, 
and,  coincident  with  the  multiplica- 
tion of  the  cancer-elements,  the  connect  ire-tissue  elements  are  developed. 
In  this  way  the  stroma  is  formed  around  and  among  the  concercells, 
and  iu  rare  instances  this  proliferation  is  m*  rapid  that  clusters  of  adiiKJse 
cells  art*  caught  within  the  neoplu.sm  and  n>main  as  such  in  the  procewi 
of  growth  in  the  tumor. 

Carcinomatji  spread  by  direct  invasion  of  contiguous  tissues,  and 
along  the  route  of  the  lymph-channels. 

It  is  nrtt  uncommon  fas  established  by  Comil  and  Uanvier)  for  indu- 
ration and  hypertrophy  of  the  ganglia  of  (he  nearest  lymph-plexus  to 
occur  before  metastasis  has  taken  place,  a  fact  of  great  interest  to  the 
surgeon.  This  early  glandular  hyperplasia  is  due  lo  the  irritarifm  caused 
by  the  neoplasm,  and  thtnigh  less  acute  is  not  unlike  the  adenitis  of  on 
ordinary  inllammalory  process. 

Three  chief  varieties  of  cancer  are  recognized— the  Jtrirrkwt^  eTicrpha- 
laid,  and  mucoid  or  enJloid.  J'lpithelioma  will  al.-fo  l>e  included  under 
this  heading. 

Scirrhus,  or  hard  cancer,  is  dbttinguisbed  by  the  greater  projwrtion 
and  tJiicknessof  the  stroma^  in  comparison  with  the  cell  elements.  Many 
of  the  cells  iu  Ihis  variety  uf  neoplasm,  e.si)ecialiy  those  nioi-e  deeply  situ- 
ated, undergo  extensive  granular  metamorphosis,  and  appear  as  gmnular 
corpuscles,  having  lost  all  ihe  characteristics  of  the  cancerelenienrs. 

Enceplialoid,  soft,  («■  medullary  cancer  is  rich  In  cells  and  cancer- 
juice,  while  the  stroma  is  very  thin.  It  is  more  vascular,  and  in  gro,-® 
appearance  is  like  broken-up  brain-matter ;  hence  the  name  encephalnid. 
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Owing  to  the  embryonic  character  of  the  new-formed  blood-vessels  and 
the  lack  of  resistance  from  the  scantily  developed  stroma,  anenrismal 
dilatations  of  the  vessels  are  common,  and  rupture  frequently  occUrs. 

Colloid  cancer  is  characterized  by  the  presence  within  the  alveoli  of  a 
fluid  rich  in  mucin,  which  substance  also  appears  in  all  the  foci  that  may 
be  developed  by  metastasis.  Many  of  the  cells  disappear,  and  those 
which  remain  are  unusually  large  and  swollen.  The  alveoli  are  also  dis- 
tended and  the  walls  more  translucent  than  in  scirrhus. 

The  changes  which  cancers  undergo  are  chiefly  granular  metamorpho- 
sis and  ulceration.  The  cells  of  the  deeper  portions  of  the  neoplasm,  de- 
prived of  sufficient  nourishment  by  reason  of  their  central  position,  break 
down  in  a  granular  detritus,  which  is  absorbed  and  carried  away  in  part 
by  the  blood-vessels,  but  chiefly  by  the  lymph- channels.  In  older  tumors 
this  gradual  loss  of  cellular  elements  is  followed  by  contraction  of  the 
stroma  and  sinking  in  or  retraction  of  the  integument.  Inflammation 
and  nlceration  of  a  cancer  may  result  from  direct  irritation  from  without, 
or  may  occur  as  a  result  of  the  growth  of  the  neoplasm,  which  thus  often 
cuts  off  its  own  nutrition.  The  process  is  not  unlike  ulceration  in  the 
normal  tissues,  only  the  granulations  are  often  very  exuberant  and  the 
death  of  tissue  rapid.  All  forms  of  carcinoma  are  subject  to  the  deposit 
of  pigment,  and  under  such  conditions  have  been  termed  melanotic 
cancer. 

Causes. — Cancer  is  a  disease  of  adult  and  of  late  adult  life.  Scirrhus, 
encephaloid,  or  colloid  cancer,  under  twenty  years  of  age,  is  exceedingly 
rare.  It  occurs  chiefly  in  the  period  of  life  between  thirty  and  sixty. 
Women  are  more  frequently  attacked  than  men.  The  influence  of  he- 
redity upon  the  production  of  carcinoma  is  believed  to  be  established, 
although  its  importance  has  been  greatly  overestimated.  Prolonged 
irritation  is  undoubtedly  the  chief  exciting  cause  of  the  development  of 
this  neoplasm.  In  evidence  of  this  conclusion  is  the  fact  that  those  por- 
tions of  the  body  which  are  subjected  to  the  greatest  amount  of  imta- 
tion  are  most  often  afl'ected.  The  mammary  gland,  pylorus,  rectum,  and 
uterus,  are  the  more  common  locations  of  cancer. 

D/aff/io.slN. — Tlie  recognition  of  cancer  is  positive  only  by  microscop- 
ical examination,  and  depends  in  part  upon  the  peculiar  characters  of 
the  cells  already  noted,  but  chiefly  upon  the  ajiiiearance  of  the  stroma. 
Clinically,  the  diagnosis  will  depend  upon  the  age  of  the  patient,  the 
location  of  the  tumor,  its  consistence,  immobility,  and  the  condition  of 
the  lymphatic  glands  in  the  line  of  the  vessels  toward  the  center.  A 
tumor  occurring  between  the  ages  of  tliirty  and  sixty,  of  a  mildly  pain- 
ful character,  the  pain  sharp  and  lancinating,  and  increased  when  firm 
pressure  is  exercised  ;  steadily,  although  at  times  slowly,  enlarging, 
movable,  it  may  be,  beneath  the  skin  or  within  the  substance  of  the 
organ  or  part  in  which  it  is  located,  yet  not  freely  so,  should  be  looked 
ujion  Avith  suspicion.  If  it  has  existed  for  several  m<mths,  and  there  is 
retnu'tion  of  the  integument  over  u  portion  of  the  mass,  together  with 
induration  of  tlie  nearest  lympliatic  glands,  the  diagnosis  of  cancer  is 
almost  positive.     As  between  the  three  different  forms  of  cancer,  it  may 
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'\wi  said  tliat  sciri-hiis  is  much  tfae  tii<.>iv  commoD.  is  slowt^r  in  (rrowth, 
anti,*  hanler  tu  the  fe<;l.  C'oUuul  is  aUo  iiunl,  and  arrows  slowly,  aud 
from  palpatitm  and  iuspeutiun  can  not  be  diffemnLiuted  frum  M-irrtius 
with  any  rertainly.  It  is  ooiiipanttively  rsiiv.  Enet'jdiiilind  is  a  .toft, 
elaslir  tumor,  not  always  o[  uniforia  ronsistt-nc*',  but  piiici-ally  of  Hnu>oih 
surfa4'c,  and  always  of  rapid  K^iwrli.  Its  vawularity  Is  Iheivforo  much 
more  notice-'ible  tlian  that  of  either  of  the  other  varieties,  and  nietawtasiM 
is  more  rajjid.  Aa  between  sarcoma,  tbe  chief  diagnostic  points  are  the 
age  of  the  patient,  sarcuma  being  more  coiumou  in  the  young,  cancer  in 
the  ohl  and  niiddle-agixl ;  llie  lyniphatie»  an^  not  invr>1viH]  in  sarruuin, 
except  when  extensive  ulceration  and  septic  absorption  occurs;  in  gen- 
eral, the  suiwrilcial  veins  of  sarcoma  are  more  dilated  and  perceptible, 
and  the  tumor  niorr*  ehisfie. 

As  far  as  the  treatment  is  concerned,  tlie  differentiation  between  car- 
cinoma and  mirconia  is  not  essential.  The  indication,  when  operative 
interference  is  at  all  jnstitiable,  is  extir])ation  ot  the  niai^s  by  a  dissection 
which  stiould  be  well  away  from  the  iimitii  of  the  neoplasm.  In  uiiirer 
the  neighlxiring  lym])hatic  ghiudN  sliould  be  extirfHiteil  if  metastiisis  bus 
oecuTTed,  while  in  sarcoma  this  is  not  indicated.  In  fact,  in  all  neoplasms 
not  jvysitively  innocent,  removal  should  be  made  im])erative.  The  slight- 
est donbt  of  the  character  ot  the  tumor  is  entitled  to  the  interpretation  of 
malignancy,  the  Justiticfltion  of  this  conclusion  being  found  in  the  well- 
established  fact  that  an  innocent  ne<»plasm  may  l>ecome  malignant 

The  excision  of  a  portion  of  a  tumor  for  microscopical  examinati<m 
for  punKJw^H  of  diagnosis  will  rarely  be  Justifiable.  Any  irritation  of  tbe 
mass  is  reprehensible,  sine**  nietnsttisis  is  more  apt  to  occur  under  sucb 
conditions. 

£pUheIioma.— An  epUhfilloma  may  be  defined  as  a  neoplasm,  the 
embryonic  elements  of  which  assume,  in  a  varying  degree,  the  shape  and 
arrangement  of  the  normal  epithelium.  Developing  usimlly  in  tlie  skin 
or  rancons  membranes,  they  at  times  originate  in  tissues  remote  from 
them,  as  iu  the  bones. 

Moligiuint  ej>itheliomata  may  bedivide^l  into  two  classes:  1,  the  IoIk 
Tilar;  2,  the  tubnlnr.  Tubular  epithelioma  may  consist  of  {a)  flat  or 
round  cells,  (6)  columnar  or  cylindrical  cells. 

The  first  variety  is  by  far  the  more  common,  and  of  greatest  clinira] 
interest.  It  occurs  by  prefei-enee  uim-)U  the  miico-eulaneons  surfaces,  as 
the  lips,  prt'pnoe.  anus,  vulva,  etc.,  but  may  app«'iirmther  njHm  the  skin 
or  mucous  surfaces,  remote  from  any  line  of  union  of  these  coverings,  as 
the  umgue,  eliet^k,  face,  et<r. 

F.pitheli(mia  usimlly  begins  as  a  nodnle  or  induration  of  small  size, 
slighily  re<ldened  at  its  maigin.  the  center  nf  which  very  early  in  its  his- 
tojy  breaks  down  into  a  dirty  ulcer  which,  when  kept  fairly  clean,  is 
reddish  in  color,  and,  when  not  cleansed,  is  covereii  with  a  grayish  mass 
of  pus  and  broken  d<iwn  ti.ssue,  either  .solidified  into  a  crust  or  sc!ib, 
or  in  a  .softened  state.  The  mai^ias  iif  the  ulcer  are  sinuous,  harf,  and 
everted.  It  may  limit  itself  to  a  small  area,  or  develop  steadily,  and 
sometimes  with  great  rapidity  until,  after  extensive  destruction  of  the 
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tiasnes  in  its  neighborhood,  tltath  ensues  from  hffimorrhnje;e,  sepsis,  or 
raet4i»tasis.  Piiia  is  always  a  symptom  of  this  disease.  Lymphatic  en- 
gorjrcmt'nt  may  oociir  in  tlie  fii-st  few  weeks,  but  utfually  from  loiir  tii 
eight  months,  and  even  a  Umger  time,  may  elapse. 

Kxamined  mipriKcopically,  this  form  of  epithelioma  is  seen  to  be 
comiK)si'd  nf  flattened  cells,  conluiidn'r  nue  or  aeTeral  nude),  with  a  tend- 
ency on  the  jMirt  ot  the  elements  to  form 
themselves  in  concentric  layers  (Fig.  767).  „« 

In  the  center  of  these  spheres  of  flattened 
epithelia  am  frequently  seen  a  ffw  rells 
which  have  under>(cwe  (he  uoUutd  cbanfire. 
Farther  (int  the  surrounding  cell-elemi'nr.s 
are  more  embryonic  in  obaracier.  cylindri- 
cal, spherical,  ur  polygonal  from  lat«'ral 
oompre-Hsion,  the  mass  being  limited  ex- 
ternally by  a  stroma  of  cmneclive  tissue, 
varying  in  quantity,  which  sepanites  one 
epithelial  nest  fn>m  the  otUers  composing  '' 

the  entirt!  nenplasm.  Tn  the  process  rif 
ulceration  an  epithelioma   is  aurronnded  ' 

by  a  Krae  of  embrj-onlc  tissue  dua  to  the 
cell-proliferation  of  the  inflammatory  pro-  i^ 

cess. 

Flat   or   Sounds  and   Colnmnar   or     • 
Cylindrical -Cell   Epithelioma,  — Tubular  ^i«r.> 

epitheliomula  are   s<im«what  less   malig- 
nant than  the  lobuhir  or  birtlVnest  variety  just  described.    After  reach- 
ing a  certain  stage  In  their  development,  they  may  remain  stationary; 

but,  in  the  majority  of  instances,  the  tendency 

^,,  .  Jfc«i-^?, ///r/  ^^  *^  grow*  as  well  as  to  recur  after  removal. 

^  V:         They  are  UHually  wtiiatcnl  upon  the  skin,  where 

*  they  originate  in  the  sweat-glands  or  upon  the 

nidcouH  membnmes,  where  they  spring   fnmi 
.      the  follicles  of  these  surfaces.      The  antrum 
'  niaxilliiiv  is  occasionally  the  seat  of  this  i-ariety 

of  neoplasm. 
\  Micmscopically,  the  flat-celled  epitheliomaUi 

an":  comiMiswl  of  pavement  or  tcwi-Iati'd  cidls, 
cn^wde<i  in  tulnilesor  cylinth-rs,  which  an*  Uing, 
more  or  less  irregular  in  shB|)e,  a.t  times  anas- 
tomosing with  each  other,  and  are  held  togeth- 
er by  a  stroma  of  connective  tisstie  (Fig.  7Si?). 

The  general  shape  of  these  neopla-sms  is 

oval  or  round.    They  grow  more  slowly  than 

the  preceding  variety. 

„,  .  .  „  tTiiiie'iini<L  Cohiranar-cellcd   cylindrical  enitheliunm  is 

li^ueiy.    fi.  <'<inn«iivp-ti»Qc     met  with  In  the  deeper  organs,  as  tar  aliment- 

iSToV.)  '****  ''*'""  "**     ary  canal  and  other  abdominal  viscera,  uterus. 
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(«Tin(*s,  Ptr.  Tt  (liffHi-s  fnnii  tlin  prectviinj;  in  rli«  hIiiiju'  of  the  ppitheJla 
which  line  tlic  tuhtilt'a.  The  wlls  are  columnar,  set  on  end,  rontJiin  one 
or  more  nuclei,  and  may  exist  in  n.  single  layer  or  &e  several  nws  of 
cells  piled  on  each  other.  The  fnimework  <ir  stroma  is  comjK>se<l  of 
connective  tissue,  which  may  have  a  tibrUlutt'd  urnuigemenlf  or  it  may 
n'main  in  an  embryonic  condition  (Fif?.  759). 

The  prognosis  of  these  tnm()n*  ia  nnfarorahle.  They  are  rarely  rec- 
ognized at  a  period  early  enough  in  their  hini^iry  to  allow  f)f  a  tlmrongh 
removal.  Those  of  the  os  and  cervix  uteri,  ovaries,  rectum,  and  nose  are 
most  easily  removed. 


•r 


bcoul  0.  Tubule  cat  ncroai.  \  Tubulo  out  in 
Itt  loae  ui».  e,  C]rUiidri<sl  •ptthntia,  (.UUr 
Condi  and  tUuvier.) 


Tw.  f Co.— RdituW  Mruoture  or  ■  ij  mpkaiic  tai- 
tmiul  loUlolo.  m  i,  C«DilUry  rescb  with 
Dwki  in  their  wilU.  e,  He*h^  tit  iIm  r<tio- 
ilkr«iniMun«otiiatoLn|i  i>inpb»tio  owp*^ 
ol«.    (AUkt  F|*j.| 


LympJtad-^noma. — ^This  variety  of  neoplasm  is  entitled  to  be  classed 
with  the  malignant  tumora.  It  consists  of  new-formed  lymphatic  gland- 
tissne,  and  may  <trcur  in  pre-existing  glands  or  in  any  of  the  tissues  of 
the  bo<ly.  The  liver,  spleen,  and  kidneys,  the  testicle,  the  alimentary 
canal,  the  bones  and  integument,  may  all  be  the  seat  of  these  new  forma- 
tions. Coincident  with  the  development  of  these  neoi)la9ms,  the  pro- 
portion of  while  blood-corpn Seles  in  the  volume  of  bloml  is  enormously 
increased,  until  death  ensues  from  ieucooytliHrniia.  These  tumors  may 
be  of  any  size,  from  a  miUet-.seed  np  to  several  inches  in  diameter,  are 
soft  to  the  touch,  and  nsnally  not  well  defined.  They  can  not  l»e  diag- 
no«Hcatetl  from  other  gland-tissues  unless  examined  miiToscopically, 
when  they  are  seen  to  con-tist  of  n  connective-tissue  framework  or  reticu- 
lum, along  the  librilla?  of  which  nin  the  capillarie-*.  and  in  the  meshes  of 
the  reticulum  the  lymph-corpusdes  are  situated  (,Fig.  7W). 

The  prognosis  is  grave,  and  the  condition  does  not  justify  surgical  in- 
terfereuce. 

Sartt>tMttn.—\  sanMtma  is  n  tumor  the  elements  of  which  liave  their 
type  in  the  normal  connective  tissnes.  The  cells  of  a  sarcoma  may  be 
purely  embnr'<mic,  or  may.  in  a  certain  sense,  resemble  the  more  devel- 
oped element.'*.  They  are,  however,  not  capable  of  orgjini»ition  into  a 
permanent  tissue. 

Classified  according  to  the  sliape  and  size  of  the  cell-elements  which 


844 


A  TEXT-BOOK  OX  SURGERY. 


¥ta.  Tfi].— fiuootion  of  the  riwailiir  notwork  of  aa 
vtle(hmrwmM,    (AAei  BiUnth.) 


prejiomlerate  in  their  comiiositinu.  they  are  called— 1,  round;  3,  ipindle; 
3,  ffiant-et^U  snivuma. 

The  rell-eU»ments  of  the  sarcomjita  not  only  vary  in  size  and  shajie, 
bnt  in  the  niimlx-r  of  their  uuclei,  of  which  (here  may  Iw  from  oni*  to 
thirty  or  more.  In  the  nii>re  fully  deveIo|)ed  or  spindJe-celltnl  neopI.Tsm, 
the  pigments  ari'  !irnin;re(l  in  liunrlle.s  whioh  run  in  all  diroftions.  TIn->ie 
tumors  possess  little  <jr  no  intei-celliihir  sld►stam^e,  the  elements  restinjf 
in  contact  or  separated  by  the  blood-vessels  which  freely  permeate  tliem. 
The  richness  of  the  blood-.'tupply  and  the  proportion  of  the  tumor  occu- 
pied hy  these  channels  aj-e  well 
shown  in  Kig.  7fil, 

The  size  and  number  of  the 
blood-channela  depend  iiiKin  the 
structui'e  of  the  tumor,  Che  round- 
iwll  sarcoma  bi'iny  most  vascniar, 
while  the  vessels  are  less  numerous 
and  of  smaller  caliber  in  the  spindle- 
cell  variety. 

The  intercellular  substance  also 
varie-s  in  quantity,  Imuu/lc  scarcely 
perceptible  in  the  round-cell  tumor, 
and  more  distinct  in  the  spindle  or 
fusiform  variety.  In  some  of  the 
sarcomata  normal  connective-tlssne 

filH'i-s  may  exist,  and  these  are  believed  to  have  been  caught  in  the  de- 
velopment of  the  neophusm. 

The  sarc<»mata  in  general  develop  with  great  rapidity,  and  tend  to  in- 
vade c(r  intiltnite  (he  siruetures  in  their  immediate  neighb<irhood.  In 
this  the  tlilTcivnt  foims  of  tumor  al,s4i  dilTer.  The  round-celli'd  neopUism 
grows  more  rapidly  than  the  others,  and  is  more  apt  to  invade  the  .siip- 
rounding  tissues  than  tlie  fusiform-cell  variety.  It  is  not  the  nile  for 
these  neoplasms  to  become  eucapsuled,  although  this  may  occur  in  the 
Hpindle-  or  giant-cell  variety. 

The  three  varieties  of  cells  may  exist  in  the  same  tumor.  According 
to  Comil  and  Ranvier,  a  careful  search  will  reveal  the  presence  of  giant 
cells  in  varying  numbers  in  almost  all  sarconuita. 

The  rc'trogressive  changes  which  tbeso  tumors  undergo  aiv  fatty  and 
calcareous  degeneration.  The  deei)er  cells  of  tumors  of  C4msidorab]e  sixe 
— in  other  words,  those  farthest  removed  from  the  supply  of  nutrition — 
ver>'  commonly  undergo  the  fatty  or  granular  metamorphosis.  Not  in- 
frequently this  gninular  nietiini  or  pilosis  proeoeds  so  ripidly  thai  llie 
blood-vessels  of  the  tumor  Iwconic  occluded  with  the  fatty  detritus  (gran- 
ular infan'tion).  In  this  way  the  nutrition  in  certain  portions  of  the 
growth  is  interfered  with,  increjising  the  area  of  falty  metamorphosis,  or 
iuducing  giiugrene  from  a  sudden  arrest  of  the  hlo<«!-cun-ent. 

Calcan;ous  degeneration  occurs  in  certain  of  the  sarcoroutsi  irresjject- 
ive  of  tlu'ir  being  situatetl  in  the  neighborhood  of  bone.  Pigmentation 
occasionally  occurs,  aud  this  form  is  at  times  sepaiutely  classitied  as  me- 
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Innotic  sarcoma.  It  is  apt  to  take  place  in  rlie  sinnIK  rnnnd-oell  tnniors. 
Aciue  inflarainatJoQ  in  a  sarcoma  Is  almost  always  fdUowocl  by  the  jvro- 
liferalion  of  an  exuberaut  gi-anolation-tissue,  with  more  or  less  extensive 
fpingmue  and  death  oE  the  mass.  Excessive  and  at  times  fatal  hasmor- 
rha^f  may  occur  in  tlie  pmcess  of  shnighinp.. 

A  common  accident  in  the  evolution  of  a  sarcoma  is  the  cxlRivaNation 
of  blood  from  rupture  of  the  walls  of  the  new -formed  vessels.  Such  is 
the  crude  condition  of  thi!se  tumons  thai  even  the  oellH  which  comi»08e 
the  v&HsoIs  are  embryonic,  and  readily  give  way,  allowing  the  escape 
of  blood  among  the  cell-elements  and  intercellular  spaces.  The  more 
nearly  the  development  of  the  cells  ajiproaohes  a  normal  tissue,  the 
leas  probability  there  is  of  extravasution.  The  bhxxl  thus  escaped 
may  be  absorbitl  or  hetvime  encapsule^i  by  jtressun^  upon  the  cells  near 
the  point  of  rupture  and  l»ecome  converted  into  a  blood-cyst. 

Mucoid  degeneration  Is  also  ocx-aaionally  met  with 
in  thono  neoplasms.  Tlie  wlls  of  curtail)  jM)rlionsiif 
the  rnmor  disjipi)ear,  leannj;  cysi-s  or  alvetdi  vwyirig 
in  size  from  the  smallest  up  to  as  large  as  two  or 
three  inches  in  duimeter  in  large  tumors.  The  cysts 
are  occupied  by  an  aml«'r-colored  or  reddish-brown 
fluid,  which,  examined  with  the  microscope,  demon- 
strates the  presence  of  bloodc<irpusc]es  in  various 
cimditions  of  degeneration.  l'hemicnlly,  the  fluid 
yields  mucin.  The  name  aheohir  sarcoma  (Fig.  7t®) 
has  t>een  p^ven  to  this  form  of  tumor. 
CHnical  ^cfl/«re.s'.— Sarcomata  may  be  met  with  in  all  conditions  and 
at  any  ])eriud  of  life.  Com|>amtively  si>eaking,  they  are  rare  in  <dd  age, 
occurring  chietly  in  childi-en  and  adults  under  thirty.  Oi!ra.sionally  they 
e  congenital.  Both  sexes  are  equally  liable  to  l»e  attacked.  They  are, 
a  rule,  idiopathic  in  origin,  in  rare  cases  being  due  to,  or  at  least  fol- 
lowing, an  injury  to  the  part  involved  in  the  neoplasm.  Sarcomata  are 
among  the  most  malignant  new  fonuations.  not  only  i-ecurring  in  loco 
after  removid,  but  tending  to  be  dis.sennnated  by  the  bU)od-vessels.  Un- 
like the  carcinomnta,  they  have  no  lymph -channels,  and  metastasis  must 
<icciir  by  the  blood-veasels  which  enjoy  free  anastomoses  with  the  caverns 
and  sinuses  of  the  neoplasms. 

The  degree  of  malignancy  of  a  sai-coraa  Is,  in  general,  in  prop<irtion 
to  the  embryonic  character  of  the  elements  of  which  it  is  composed. 
Thus,  the  ruitndcelled  tumors  of  rapid  development  are  most  malignant, 
the  KpiudltMMjIled  next,  the  giant-celled  hist  in  this  order. 

As  Uy  location,  no  tissue  is  exempt.  They  Jirc  frequently  met  with  in 
the  skin  and  subcutaneous  tissues  (Fig.  703);  also  the  osseous  tissues, 
esi>ecially  the  long  bones,  furnish  a  fiivorite  seat  for  them.  Those  devel- 
oping from  within  are  chiefly  the  myeloid  or  giant-celled  variety ;  those 
of  i>eriosteal  origin  are  round-  or  spindle-celle*). 

Sarc<inta  of  the  bones,  according  to  Prof.  S.  W.  Gross,  who  has  writ- 
ten a  most  exhaustive  pa|)er  upon  thi.s  8td)jeiH.  is  exceedingly  malignant, 
being  only  second  to  cancer  of  the  soft  tissues. 


Fio.   T82.— AlTeoIar  wir- 
oofuk.    (Aftei'  Qreen.) 
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Vio.  TCS.— djLiwfOB  of  tfa»  deatp  and  Rvok. 


From  the  forc^oinK  it  is  evident  that  the  prugnosiH  in  any  of  Che  vari- 
eties of  Miai-coma  is  unfavnrable.     The  gravity  is  inci-cjistnl  with  the  dura- 
tion <if  the  tumor,  its  htcation  near  tha 
trunk,   and   wirh   ilie  i-!ix>idity   of  its 
^owih. 

The  round-celled,  espet^iully  those 
which  have  undergone  the  mtianotiv, 
mucoid,  or  alveolar  change,  are  most 
diintreix)us  ;  nex(.  the  siiiudle-cttlled, 
and,  lastly,  the  myeloid  or  giaut-cclled 
variety. 

The  Trratmfifit.  —Situated  suii4'rfi- 
ciaJly,  or  in  die  soft  parts,  tliey  should 
\m  excised  as  soon  as  observed.  The 
iueiuioa  should  always  be  wide  of  the 
siiK|M'<;ted  limit,  and  Lhu  tikiu  and  all 
the  tissues  shoidd  be  i*emoved  well  be- 
yond the  tumor.  When  a  Inme  is  the 
seiit  nf  the  now  fonnarion,  no  effort  shonid  ho  made  In  preserve  the  peri- 
osteum. The  bone  should  l>e  divided  as  far  beyond  tlie  lesion  as  miiv  l>e 
deemed  consistent  with  the  safety  of  the  patient  and  the  presen-ation  nf 
the  function  of  the  i«ui  involved. 

When  a  siircimia  is  devrilopcd  iipim  an  extremity,  if  it  he  small  or  of 
very  recent  date,  a  wide  extiriwition  shonid  be  nndertaken  ;  but,  if  there 
is  at  any  time  thereafter  an  indication  of  pecurrence,  amputation  .should 
be  considered. 

Sarcoma  of  the  bones  of  the  extremity  calls  for  immediate  amputa- 
tion.    If  the  (ibia  is  involved,  disiirticuhition  at  the  knee  is  indicated. 
If   the  neoplasm  is  located  in  the  femur  below  the  middle,  the  bone 
should  be  removed  at  the  hip.    If  the  soft  parts  are  not  involved,  a  long 
flap  should  hf>  made,  and  the  femoral  vessels  divided  ns 
low  down  as  possible. 

Special  Fonus  of  Sarcoma—Mound-CeU  Varinty, — 
The  cells  are  analogous  to  the  embryonic  elements  of  the 
ordinary  intiammatory  process  from  which  they  can  net 
he  di.stin^uished.  Thi'y  possess  one  or  more  nuclei  and 
nucleoli,  and  ai-e  spherical,  or  with  slightly  invpilar  out- 
lines from  reciproeal  pressure.  The  intercellular  sub- 
stance is  homogeneous,  and  either  very  scanty  or  entirely 
absent  (Fig.  764).  The  vessels  and  blooil- channels  liave 
been  dewril)ed.  Tlds  variety  of  sarcoma  occurs  every- 
where. In  the  neuroglia  of  the  biain  and  the  neurilemma  elsewhi'i-e  it 
has  l>een  C4i.lled  7truTo-8arcrmHt  or  ffHovia, 

Splnfllf'Ct'U  i^initma . — The  cells  of  (his  variety  ore  elnng:it4>d  or 
fiisifurni  in  shape,  containing  usually  one,  at  times  sevcml,  nuclei.  The 
ends  of  the  spindle  may  be  single  or  l>Ifurcated  (Pig.  7flo).  Tlie  cells 
vary  in  size  from  y^i,  to  j^,-  of  an  inch  in  diameter,  and  are  amtnged  in 
bundles  innning  in  various  directions  (Fig.  706X 


•Si.' 


Flu.  TIM.— Roimd- 
oull  inrttiriut. 
(hSCax  Mtona.) 
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Clmically,  this  is  the  most  common  fonn  of  sarcoma.  They  are  slower 
in  development,  firmer  to  the  feel,  and  less  vascular,  and  of  smaller 
dimensions  than  the  preceding  variety.    As  stated,  they  are  somewhat 


Fia.  IK. — Hultipolar  cells  of  i  Borcoma.    (After  Cornil  and  Kanvicr.) 

less  malignant.  They  may,  in  rare  instances,  be  encapsuled,  although 
the  rule  is  to  invade  the  surrounding  tissues.  The  favorite  location  for 
their  development  is  the  periosteum  and  in  the  substance  of  the  bones. 


Fio.  7S0.— Spindle- («I1  sarconu.     (Aller  Virchow.) 

They  attack  the  glandular  structures,  not  infrequently  affecting  the 
breast.  While  developing  here,  the  increased  vascularity  of  the  neo- 
plasms induces  hypersemia  of  the  glandular  apparatus  of  the  breast  with 
consequent  proliferation  of  the  epithelia,  a  condition  which  has  been 
termed  by  Billroth  adeno-sarcoma. 

Oiant'Cell  Sarcoma. — The  cells  of  this  neoplasm  are  of  all  sizes  and 
shapes :  spherical,  fusiform,  and  irregularly  oval,  having  at  times  one, 
at  others  thirty  or  more  nuclei  {Pig.  767).  Tliey  closely  resemble  the 
cells  of  the  normal  marrow  of  foetal  bones.  Clinically,  this  form  of  sar- 
coma is  met  with  usually  in  the  bones,  especially  in  the  lower  jaw  and 
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the  long  bones.  It  may  develop  to  an  enonnons  size,  remaining  practi- 
cally confined  to  a  single  bone ;  less  frequently  spreading  to  the  sur- 
rounding soft  parts.  Bones  so  affected  at  times  become  friable,  being 
readily  fractured  from  the  body-weight,  or  yield  a  crackling  sound  upon 

palpation.* 


Fio,  ?67. — Giant-Cfll  sarcoma.     From  a  sarcoma  of  bone.     (After  Ordonet; 


NON-MALIGNANT   NEOPLASMS. 

The  non-malignant  epithellomata  are  the  dry,  pavement,  or  pearl- 
like epithelioma,  papilloma,  the  adenoma,  and  the  cystic  tiiraore. 

The  pearl  epithelioma  is  of  rare  occurrence.  Microscopically,  it  is 
found  to  be  closely  akin  to  the  bird's-nest  tumors,  which  are  classed 
with  the  malignant  growths.  Tlie  cells  of  the  non-malignant  and  Tixve 
neoplasm  are,  however,  flat,  and  collected  in  little  dry,  pearl-like  bodies, 
gathered  in  clusters,  and  held  together,  or  surrounded  by  a  connective- 
tissue  stroma.  Occasionally,  cholesterine  crystals  are  seen  in  these 
bodies,  and  this  fact  induced  Muller  to  name  this  form  of  neoplasm 
**  cholesteatoma  " 

The  proper  treatment  is  removal  with  the  knife. 

Papilloma. — ^A  papilloma  is  a  neoplasm,  in  structure  not  unlike  the 
normal  papillie  of  the  skin  and  mucous  membranes.     Each  papilla  pos- 

*  For  a  considernfion  of  the  various  mixed  vnrictie^  of  sarconia,  viz.,  osteoid,  neiiro-  and 
lipo-sarooniata,  an^'iolitliic  siirooiua,  eta,  tlie  sf  iidt'iit  is  referred  to  tlie  text-books  on  pailiolt^y, 
and  eiipeeially  to  tlio  exceik'nt  work  of  Cornil  and  Kunvier,  wJiieh  the  atitbor  lius  drawn  from 
exten^iiveiy. 


ADENOM.V. 
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sesai!S  a  connective- tissue  framework  which  supports  one  or  more  new- 
fomied  vatM'ulur  l(«ips,  and  the  whole  is  c(>ve^^^^l  in  willi  onu  or  sevcnil 
Uiyers  of  epithelin. 

They  may  be  met  with  upon  th»  cotaneons,  mucoas,  or  eerotis  sur- 
faces. 

The  most  frequent  form  of  papillomu  is  the  onlinarj-  "wart."  The 
hard  or  outancouH  wart  is  ofUm  8t>cn  upon  the  hanthn;  the  soft  or  mu- 
ci>us  wart  is  fivquently  met  with  upon  the  pi-epuce,  vulva,  and  nnal 
man^lns.     Corns  are  also  classified  as  jiapillomatii. 

Mucous  warts  pmw  more  exuliorantly  tlinn  those  of  the  skin.  Upon 
the  prepuce,  where  rliey  are  kept  moist  and  are  subjectetl  to  irritafing^ 
secretions  and  to  friction,  they  fonn  at  times  enormous  masses.  Ilstn- 
orrhage  is  a  common  accident,  and  sloughing,  with  the  emission  of  a 
mosi  offensive  odor,  is  the  rule  in  these  larger  neoplasms. 

Es^ienlially  lienign  [Kipillomutu  may,  by  hmg-cunlinued  irritation,  be 
oonvertiid  into,  or  replaced  by,  an  embryonic  n<H>phtsm  of  a  malignant 
type. 

Treatment. — The  imUralion  ts  to  desti-oy  them  at  once.  The  beat 
method  Ui  pursue  is  to  gnwp  them  with  forcep**,  clip  them  off  with  st'ls- 
sors  close  to  the  attached  margin,  and  api)]y  nitric  acid  to  the  l>leeding 
base  of  the  neoplasm.  Anaesthesia  is  obtained  by  moistening  them  for 
several  minutes  with  a  4-per -treat  solution  of  cocaine  hydrochlorate.  The 
nitric  a*"id  lejives  u  yellow  slain,  which  is  objectionable  when  the  growth 
is  situaleil  upon  an  exiHjsed  surfac*?. 

Adeiiotmt. — Adenomata  are  neopln-sms  the  stmctnre  of  which  is  nmiln- 
gous  to  gland-tissue.  Following  this  analogy,  they  are  of  the  racemose 
and  tubular  varieties.     The  racemose  adenomata  are  exti-emely  rare. 


.'■.■**i 


' ''  -'  •^ '  ''f. ' ' 


7<a. — Ifeul  fotTiMi*.    a,  E^TOfliciit  ^;p.:U'iU  oi  TfbiJi  lb<;  Jcujici  l^jir-,  j.  arc  v^lindtiail, «nd  i 
«nuij[ad  Aloof  too  udgv  of  tba  papUUr,  4.    A  vfiMol  b  kbowa  ■(  i.    (After  Oornil  uid  tUnmr.) 


They  are  composed  of  collections  of  acini  held  t*^ether  by  a  varying 
quantity  of  connective  tissne,  and  lined  with  epiihetinm.  They  may 
develop  in  all  parts  of  the  economy  where  the  raremo&e  glands  are 
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fotmd.  A  favorite  location  is  tlfe  roaitaiaary  gland,  ooosatonally  in  the 
parotid,  the  lachrymal  gland,  and  the  roof  of  the  month.  They  aie 
slow  in  growth,  are  sphorical  in  shape,  and  are  &eely  movable  in  the 
Btractore  in  which  they  develop. 

Tnbalar  adenoma  is  more  frequently  observed  than  the  racemose  va- 
riety. The  taboles  are  in  some  cases  sepamted  by  a  layer  of  new-formed 
connective  tissue,  while  in  othera  there  is  no  perceptible  intertubolar 
stroma.  The  tnbnles  may  be  single,  but  are  more  frequently  biforcatedf 
and,  as  in  the  normal  glands,  commence  in  blind  extremities  and  open 
upon  the  mncons  surface.  They  are  lined  with  one  or  more  layen 
of  glandular  epithelium.  These  tumors  are  seen  in  the  rectum  and 
«olon,  in  the  utwus,  espedally  the  cervix,  and  occasionally  in  the  nose 
(Pig.  768). 

They  are  sphmcal  or  pyrifcmn  masses,  covered  with  mncoos  epithe- 
lium as  long  as  they  are  oontidned  within  the  cavities ;  but  when,  by 
reason  of  excessive  growth,  they  are  exposed  to  the  air,  the  oovwing  be- 
comes hard  and  smooth,  like  the  epidermis. 

OyaU* — ^A  cyst  is  a  tumor  composed  of  a  limiting  membrane  or  cap- 
sule of  connective  tissue,  lined  by  epithelinti  and  filled  with  fluid  at 
semi-fluid  contents.  The  contained  matter  may  be  mucoid  or  colloid 
material,  or  sebaceous  matter  fuid  epithelial  cells  in  various  conditions  <rf 
degeneration. 

S^Kiceoris  eyats  occur  upon  all  portions  of  the  external  surface,  and 
in  rare  instances  develop  in  the  deeper  tissues. 

The  external  sebaceous  tumors  are  seen  very  frequently  upon  the 
fece  and  scalp,  and  vary  in  size,  measaring  at  times  an  inch  or  more  in 
diameter.  They  are  spherical  or  flattened  tumors,  soft  and  elastic  to  the 
touch,  and  freely  movable  upon  the  subcutaneous  tissues. 

The  contents  may  be  a  white,  cheesy  matter  or  more  fluid,  and  of  an 
amber  or  brown  color.  Examined  microscopically,  it  is  seen  to  be  com- 
posed of  epithelial  cells  which  have  undergone  a  more  or  less  complete 
granular  metamorphosis,  loose  granules,  compound  granular  corpuscles, 
cholesterine  crystals,  rudimentary  hairs,  etc.  The  wall  of  the  cyst  varies 
in  thickness,  being  at  times  very  thin  and  closely  adherent  to  the  sur- 
rounding structures,  and  at  others  thick  and  easily  detached.  Those 
upon  the  hairy  scalp,  commonly  known  as  "wCTi*,"  are  usually  filled 
with  an  amber-colored,  jelly-like  mass,  which  escapes  upon  section  or 
puncture  of  the  cyst.  Upon  the  face,  or  other  cutaneous  surface,  the 
contents  are  apt  to  be  cheesy  in  character. 

They  are  caused  by  cell-proliferation  and  the  accumulation  within  the 
hair-follicle  and  communicating  sebaceous  gland  of  its  normal  secretion, 
which  can  not  escape,  owing  to  the  partial  or  complete  occlusion  of  the 
excretory  duct.  Cutaneous  cysts,  from  direct  violence,  and  often  with- 
out any  appreciable  cause,  may  inflame  and  suppurate. 

DerTTwid  cysts  are  closely  analogous  to  the  preceding,  although  situ- 
ated in  the  deeper  structures.  They  consist  of  a  limiting  membrane,  and 
liquid  and  solid  contents.  In  addition  to  the  changed  epithelial  cells  and 
granular  matter,  these  tumors  often  contain  tufta  of  hair,  rudimentary 
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teeth,  etc.  They  occupy  by  prefereoce  the  ovary,  but  are  met  with  in 
all  parts  of  the  body. 

Mucous  cysts  are  usually  seen  upon  the  lips,  buccal  cavity,  vulva, 
and  anus.  They  may  occur  in  any  portion  of  the  alimentary  or  respira- 
tory passages,  or  in  any  of  the  cavities  lined  by  mucous  membrane.  The 
wall  is  thin,  lined  with  epithelium,  and  adherent  to  the  surrounding 
structures.  The  contents  are  a  viscid  mucus,  resembling  the  white  of  an 
egg.  The  cause  of  the  tumor  is  obstruction  of  the  normal  excretory 
duct.  The  character  of  the  tumor  may  be  suspected  from  the  location 
and  the  spherical  shai>e.  A  slight  puncture,  with  compression,  will  re- 
veal the  mucous  character  of  the  contents. 

Serous  Cysts. — Cysts  of  the  smaller  serous  cavities  may  result  from 
hypersecretion  of  the  normal  fluid  by  the  epithella  lining  the  serous 
membrane,  in  which  the  excess  is  not  reabsorbed.  The  swellings  often 
observed  upon  the  back  of  the  wrist  and  hand,  and  sometimes  upon  the 
dorsal  aspect  of  the  foot,  are  typical  serous  cysts,  and  result  from  hyper- 
distention  of  normal  serous  burste. 

Lipoma. — A  fatty  tumor  is  a  circumscribed  collection  of  adipose  tis- 
sue growing  independently  of  the  other  tissues.  Lipomata  usually  de- 
velop in  the  subcutaneous  cellular  tissue,  and  are  frequently  met  with 
about  the  back  of  the  neck  and  shoulders.  From  this  location  they  occa- 
sionally are  carried  by  gravity  toward  the  sacrum,  slipping  downward 
between  the  integument  and  deep  fascia.  Situated  superficially,  they 
grow  to  be  irregular  and  spherical  or  pyriform  tumors  of  varying  size ; 
are  usually  single,  but  may  be  multiple.  Less  often  they  are  met  with 
in  the  glands,  muscles,  bones,  and  in  the  abdominal  viscera. 

Microscopically,  they  are  composed  of  vesicles  filled  with  oil  or  fat. 
The  vesicles  are  connective- tissue  corpuscles,  the  nuclei  of  which  are  dis- 
placed to  the  periphery  and  compressed  against  the  investing  membrane 
of  the  vesicle.  These  vesicles  are  held  together  in  clusters  of  various 
size  by  a  stroma  of  fibrous  tissue,  in  the  meshes  of  which  the  blood-vessels 
run.    The  whole  tumor  is  in  turn  encapsuled. 

Various  names  have  been  given  to  certain  complex  fatty  tumors; 
when  the  inter-vesicular  substance  is  myxomatous,  myajo-Z/poma  /  when 
the  connective  tissue  is  excessive,  flbro-lipoTna  ;  in  bone,  osteo-lipoma ; 
when  very  vascular,  angeio-lipoma^  etc. 

Lipomata  may  undergo  granular  and  calcareous  metamorphosis,  and 
may  also  become  inflamed  and  break  down  as  a  very  offensive  and  slough- 
ing mass.  They  are  altogether  benign,  and  can  only  cause  death  by 
ulceration,  sepsis,  and  hsemorrhage,  or  by  pressure  upon  important  or- 
gans. 

The  diagiwsis  depends  upon  the  soft,  uneven  feel  and  the  mobility  of 
the  mass.  It  is  only  to  be  differentiated  from  old  abscesses  or  cystic  tu- 
mors. If  the  history  does  not  point  to  the  diagnosis,  the  aspirator-needle 
win  be  of  service. 

The  treatment  is  removal  with  the  knife.  The  incision  may  be  straight 
for  a  small  tumor,  but  should  be  elliptical  for  large  growths,  in  order  to 
do  away  with  redundancy  after  the  tumor  is  turned  out.     The  capsule 
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should  be  opened,  and  the  tumor  may  be  turned  out  almost  wholly  with 

the  fingers. 

F^ibroma. — This  variety  of  neoplasm  is  made  up  of  fibrous  tissue,  the 
filaments  of  which  are  at  times  arranged  in  bundles  which  run  in  all 
directions ;  at  others,  there  is  little  or  no  fascicular  arrangement,  the  fila- 
ments being  entangled  in  all  directions.  In  the  interstices  of  the  bundles, 
or  between  the  fasciculi,  are  found  connective-tissue  cells,  the  poles  of 
which  communicate  with  each  other.  The  vascular  supply  is  limited. 
Fibromata  develop  chiefly  in  the  skin  and  subcutaneous  tissues  and  peri- 
osteum, but  may  exist  in  any  other  portion  of  the  body.  They  are 
usually  single  and  small,  occasionally  multiple,  and  this  form  of  tumor  , 
may  attain  an  enormous  size.  In  shape,  those  developing  from  the  deeper 
tissues  are  spherical,  and  are  hard  to  the  touch.  In  the  skin  they  are  often 
pedunculated  and  pyriform.  Fibromata  may  undergo  a  mucoid,  granular, 
or  calcareous  degeneration,  and  are  subject  to  inflammation  and  suppu- 
ration, as  are  other  neoplasms.  Not  possessing  a  high  degree  of  vascu- 
larity, the  danger  of  hjemorrhage  is  not  great,  unless  a  rich  granulation- 
tissue  haa  sprung  up  as  a  result  of  prolonged  irritation. 

Simple  fibroma  is  benign,  and  the  indications  in  treatment  are  removal 
by  the  knife. 

Myxoma. — This  neoplasm  is  made  up  of  primitive  connective- tissue 
cells,  similar  to  those  observed  in  the  umbilical  cord  at  birth.  The  cell- 
elements  are  spherical  and  fusiform  in  shape.  Theformer  are  isolated 
and  float  freely  in  the  gelatinous-like  intercellular  substance.  The  latter 
may  possess  two  or  more  poles,  and  anastomose  freely  with  each  other, 
forming  a  continuous  network  or  stroma  throughout  the  mass.  The 
vascular  supply  is  rich.  These  neoplasms  occur,  as  a  rule,  in  the  skin 
and  subcutaneous  tissues  and  upon  the  mucous  surfaces,  especially  in 
the  nose  (mucous  or  soft  polypi).  They  may  develop,  however,  in  any 
portion  of  the  body,  and  have  been  observed  in  the  muscles,  bones,  and 
nerves,  the  mammary  gland,  kidney,  bruin,  etc.  In  shape,  they  are 
iisuiilly  spherical,  of  small  size,  and  are  soft  and  doughy  to  the  touch, 
and  not  painful  unless  by  accident  the  sensory  nerves  are  pressed  upon 
by  the  tumor.  As  a  result  of  rupture  of  the  blood-vessels,  cysts  fre- 
quently occur  in  this  variety  of  neoi>lasm. 

The  treatment  is  early  and  complete  removal.  Pure  myxoma  does 
not  tend  to  recur  after  a  tliorough  removal.  In  some  instances,  owing  to 
the  peculiar  location  of  the  neoplasm,  a  thorough  extii-pation  is  impos- 
sible, and  in  these  cases  the  tumor  may  rapidly  recur.  The  cases  of  gen- 
eral metastasis  after  supposed  myxoma  were  probably  instances  in  which 
the  sarcomatous  nature  of  the  growth  liad  been  overlooked. 

Myoma  is  a  tutnor  composed  of  new -formed  muscular  elements. 
There  are  two  varieties,  namely,  those  composed  of  striated  or  voluntary, 
and  tliose  of  nun-striated  or  involuntary  muscular  fibers. 

The  lirst  vnrietyare  extremely  rare,  and  are  of  less  clinical  importance 
than  the  non-striated  myoma. 

In  two  instances  the  striated  myoma  has  been  seen  in  a  congenital 
tumor  of  the  testicle,  and  in  a  few  other  instances  of  tumors  develoi>ed 
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wholly  or  in  part  in  the  embryo  or  foetus.  Dermoid  cysts  at  times  con- 
tain traces  of  striated  muscle. 

A  diagnosis  can  only  be  made  out  by  the  recognition,  under  the  mi- 
croscope, of  the  characteristic  striated  muscular  fiber.  The  progTws is  is 
favorable,  owing  to  the  benign  nature  of  the  tumor,  which,  nevertheless, 
should  be  removed  as  soon  as  recognized. 

In  the  non-striated  myoma  the  fusiform  elements  are  arranged  In  all 
directions,  either  in  bundles  or  groups  which  interlace,  or  there  may  be 
a  general  interlacing  of  the  8ei)arate  elements  without  fascicular  arrange- 
ment, as  in  many  of  the  organs  in  which  the  smooth  muscle  is  found. 
Between  these  bundles  true  connective-tissue  cells  exist,  and  in  these 
Biwces  the  vessels  are  found.  The  nuclei  of  these  new-formed  elements, 
as  well  as  the  muscle-elements  proper,  do  not  differ  materially  from  the 
normal  non-striated  muscular  fibers. 

Non-striated  myomata  are  often  met  with  in  the  uterus.  In  many  of 
these  neoplasms  there  is  a  variable  quantity  of  connective  tissue,  more  or 
less  organized,  and  for  this  reason  the  term  tibro-myoma  has  been  given 
to  these  tumors.  They  may  grow  from  the  wall  of  the  uterus,  toward  the 
peritonseum  (extra-mural),  or  develop  in  the  substance  of  the  uterine 
muscle,  become  encapsuled  (inter-mural),  or  project  from  the  internal 
surface  into  the  cavity  of  this  organ  (sub-mucous  myoma,  intra-mural). 

This  Variety  of  neoplasm  has  also  been  seen  in  various  other  localities, 
as  the  skin,  alimentary  canal  at  various  points,  the  prostate,  scrotum, 
etc.  The  diagnosis  depends  upon  the  recognition  of  the  characteristic 
fusiform  elements  under  the  microscope.  The  method  advocated  by 
Comil  and  Kanvier  is  to  macerate  the  sections  in  azotic  acid,  twenty  parts 
to  one  hundred  of  water,  or  caustic  potassa,  forty  parts  to  one  hundred 
of  water.  By  this  process  the  connective-tissue  stroma  is  dissolved  and 
the  muscular  elements  liberated. 

The  prognosis  in  this  form  of  myoma  is  favorable  as  far  as  recurrence 
is  concerned  when  the  removal  has  been  thorough.  They  not  infrequently 
produce  death,  either  directly  by  pressure  and  interference  with  the 
normal  functions  of  organs  necessary  to  life,  or  indirectly  by  causing 
hsemorrhage,  rendering  the  individual  more  likely  to  perish  from  some 
intercurrent  affection. 

Treatment. — They  should  be  removed,  when  this  can  be  done  with  a 
justifiable  degree  of  safety. 

Neuroma. — A  tumor  composed  of  new-formed  nerve-tissue  is  rarely 
met  with.  Many  so-called  neuromata  are  connective-tissue  neoplasms 
springing  from  the  neurilemma.  They  may  be  made  up  of  nerve-cells  or 
nerve-JU>ers  (Fig.  769). 

The  former  are  even  rarer  than  the  latter.  Small  particles  of  gray 
matter  have  been  seen  in  dermoid  cysts,  and  in  a  few  instances  neo- 
plasms of  this  variety  have  been  seen  in  the  brain  and  spinal  cord. 

Fascicular  neuromata  may  occur  in  the  nerves.  They  exist  as  slight 
elliptical  swellings  or  enlargements  of  the  nerve  involved,  may  be  single, 
or  there  may  be  a  succession  of  nodosities  in  the  course  of  the  nerve. 

The  symptoms,  in  addition  to  the  tumor,  which  may  at  times  be  made 
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FiQ.  <49.— Ntfurumatn  •ItwIf'pcJ  III  llm  diHdcd 
nervp-liBMicH  alivr  ampinutioii  of  tbv  naubcr. 
(Attar  Coniil  uid  IloJixuir) 


ont  by  p&1p»Hon,  are  those  of  pnin  or  interferenne  with  the  fanothm  of 
the  pari  involved.  A  careful  analysis  with  the  microscope  alone  can 
determine  an  accurate  dutgnosis. 

The  prognodia  is  not  grave,  in 
so  far  as  the  lifn  of  the  patient  itt 
concerned,  but  the  removal  of  the 
neoplasm  may  of  necessity  involve 
an  injury  of  the  trunk  in  or  u{Hm 
which  it  is  located,  and  in  this 
manner  may  add  an  element  of 
gravity  to  the  i-esuU.  They  should 
bo  extirpalRd,  and,  where  {as  will 
almost  always  bo  tli(»rn.s(')  thn  |Miai-  ,^^ 

lively  betii-^n  chanicl^er  of  the  neo-  ^^^      / 

plaam  Is  not  evident,  a  section  of 
the  nerve  below  and  almve  the  tu- 
mor, as  well  as  a  portion  of  the 
sarroundjng  tissues,  should  be  re- 
moved. 

Anghiim. — The  an^omiita  are 
tumors  of  new-formed  vessels,  rap- 
illarii's,  arterioles,  or  veins.     They 

are  f:-equently  congenital,  and  may  also  appear  at  any  period  after  birth. 
Microscopically,  the  simple  forms  are  made  np  of  capillaries,  arte- 
rioles, and  veiuules  in  plexuses  richer  than  the  uomuil,  and  h^M  to. 

gather  by  a  ronne<;tivfltis.siie  stroma  of 
varjing  thickness.  In  the  nuu\t  fonui- 
dalile  tumors— cafprywM*  ««•?/ — the  ves- 
SI 'Is  are  hirg«r,  with  thickentMl  walls  of 
dense  connective  tissup,  and  at  tinies  u 
quantity  of  non-stria  ted  muscular  flherfc 
The  vam  m^ort/m  ore  also  met  with  in 
the  walls  of  the  sinuses. 

The  former  rnriety  appear  as  n?d  or 
bluish  spots  or  stains  in  the  skin,  of 
various  siisesand  shuiies,  at  limes  rising 
above  the  level  of  the  Integumifnt. 

Thi'  method  nf  trfafmeitt  is   fully 
described  in  the  chapter  upon  diseases 
of  the  vascular  system. 
Utnpomi  n^M»-  />?/'«/'«««'/'<''««•— Tumorscomposed 

of  new-formed  lymplmtic  ves.sels  are 
Tery  rarely  met  with.  In  their  constniotitm  they  do  not  materially 
differ  from  the  angiomata.  The  new  tissue  consists  of  a  capillnry  net- 
work of  l>'niph -channels,  in  arrangement  analogous  to  the  capillary  ves- 
sels in  the  smaller  angiomata, 

lu  the  case  shrtwn  in  Kig.  771,  I  removed  by  dissection  a  plexus  of 
lymphatic  vessels  about  as  large  as  a  hen's  egg.    The  walls  were  sa«ni- 
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lnte<l,  anrl  the  veswls  were  diatendnd  wirli  rloar  lymph.     In  otlmr  in- 
stances the  lymph-canals  havt»a  cuvernoiis  inTanjiyinent  conijMimble  to 
the  structure  of  the  cavemons 
navus  described  in  the  arttcld 
on  va^iMilar  tuuiora. 

Ijj/mphadenoma  has  been 
given  under  (he  heading  uf 
Miili^Dunt  Xe<)]i]asms.  Many 
f»rn]S  of  enlargement  of  the 
lymphatic  glands  are  not  true 
lumois,  Mnce  iheyarenot  coni- 
jKJMed  of  new-mude  gtand-tis- 
hoe,  are  due  to  ranrenms  infil- 
tration, to  tulMTcle,  to  sypiii- 
litic  adenitis,  tubercular  de- 
j>osit,  etc.  Tubercular  lympho- 
uiatu  shfuild  always  be  extir- 
palwl  when  tuberculosis  of  the 
deeper  organs  can  be  excluded, 
provided  that  the  operation  of 
removal  does  ntjt  invulve  a  too 
great  risk  of  life.  The  removal 
of  enlarged  glaud.s  from  metas- 
tasis in  cancer  should  also  be  done  when  there  is  a  reasonable  hope 
of  cutting  off  the  disease  from  the  centers. 

Chondroma. — New  formations  of  cartilage  develop  in  and  fi'om  the 
coiuiec live- tissue  cells  of  any  portJoUH  of  (he  body,  excepting  from  car- 


Fni.  771.— Ljrnpbuteioa*  <at  IcA  bqocal  wall 


Fib.  TTL— I>UruM  chuodniiM  of  U»»  pli«langw  swl  mtt«Mf|>d  booM.    (After  NOBtoli.) 

tilage  proper.  The  bones  and  (wtiosteum  ore  favorite  points  of  origin 
for  these  neoplasms.  Developing  from  flithin  the  bone,  a  cartilagiuous 
new  f(]nnation  is  termed  on  enctioJidroma  ^  if  from  the  periosCeiim,  a 


856  A  TEXT-BOOK  ON  SURGERY. 

perichondroma.  Quite  a  number  of  chondromata  have  been  observed 
in  the  testicles  and  in  the  parotid  glands.  They  may  assume  all  sorts 
of  shapes,  growing  into  more  or  less  spherical  tumors,  or  the  new  tissue 
may  be  generally  diffused  in  the  normal  tissue. 

In  the  bones  of  the  hand  and  fingers  they  give  rise  to  marked  de- 
formities and  to  considerable  pain,  from  displacement  of  the  normal 
structures,  and  interference  with  nutrition  {Fig.  772). 

The  new  formation  of  cartilage  is  preceded  by  an  inflammatory  pro- 
cess varying  in  intensity,  usually  of  a  mild  nature,  yet  resulting  in  the 
proliferation  of  the  cells  of  the  part  involved,  and  the  formation  of  an 
embryonic  tissue  from  which  the  cartilage  is  formed,  as  in  the  normal 
development  of  this  tissue.  Some  of  these  cells  become  the  cartilage- 
cells  proper,  and  are  collected  in  groups  of  different  sizes,  while  others 
form  a  connective-tissue  stroma  around  the  collections  of  cartilage-cells. 
The  vessels  find  their  way  along  these  bundles  of  connective  tissue. 

The  proportion  of  connective-tissue  stroma  varies  in  different  tumors. 
When  the  cartilage-cells  and  groups  are  plentiful,  with  a  limited  quan- 
tity of  intervening  fibrous  tissue,  the  mass  is  strictly  a  chondroma. 
When  the  stroma  preponderates,  it  is  termed  b.  Jibro-chondroma.  In 
certain  forms  of  these  tumors  there  is  a  paucity  of  connective-tissue  fibers 
as  well  as  cartilage-cells,  although  both  are  present  in  quantity  sufficient 
for  recognition.  The  mass  of  tissue  may  be  embryonic^  and,  under  such 
conditions,  the  tumor  may  be  sarcomatous  in  character.  Simple  chon- 
droma is  benign,  but  a  mixed  chondroma  of  an  embryonic-tissue  type 
must  be  classed  with  the  malignant  neoplasms. 

Chondromata  may  undergo  fatty  or  granular  degeneration,  may  ossify 
in  part,  may  become  infiltrated  with  calcareous  matter,  or  undergo  the 
mucoid  change. 

Treatment, — Removal  is  indicated  when  pain  is  unbearable,  or  when 
the  sarcomatous  nature  of  the  neoplasm  is  evident. 

Cy^eoma.— Tumors  of  new-formed  bone-tissue  may  develop  from  the 
normal  bone  and  periosteum,  or  in  the  tissues  removed  from  the  bones. 
There  are  tliree  varieties — the  ehurnated^  compact,  and  spongy. 

In  the  first,  or  ivory-like  neoplasms,  the  bone  is  exceedingly  dense 
and  hard,  and  contains  bone-corpuscles  and  canaliculi  which,  though 
well  marked,  are  more  irregular  in  arrangement  than  in  normal  forms. 
This  new-formed  bone-tissue,  however,  does  not  possess  blood-vessels. 
These  tumors  are  especially  apt  to  be  observed  upon  the  bones  of  the 
skull,  notably  those  of  the  frontal  and  parietal  regions. 

The  compact  or  spongy  neoplasms  are  in  structure  analogous  to  the 
normal  compact  or  spongy  bone-substance.  In  the  latter  the  bony  frame- 
work is  light,  and  the  medullary  spaces  larger  than  normal. 

An  osteoma  formed  ujion  the  outside  of  an  old  bone  is  called  an  exos- 
toah  ;  developed  within  the  medullary  space,  an  enostosis. 

Exostoses  grow  as  more  or  less  well-rounded  tumors  beneath  the  peri- 
osteum, or  as  sharp  spikes  or  thorns  projecting  out  from  the  bone.  Such 
sj)ines  are  in  the  great  majority  of  instances  directed  upward  (stalag- 
mites) in  the  axis  of  the  tendon  in  and  about  which  they  develop.     In 
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rare  iostances  the  direction  is  downward,  as  seen  in  the  stalactite 
(Pig.  307). 

Bony  neoplasmB  may  also  develop  in  any  of  the  cartilaginous  tissues 
of  the  body,  and  this  change  is  usually  one  of  senility.  Beyond  this, 
bone  may  form  in  the  muscles,  choroid,  the  serous  membranes  in  all 
locations,  and  in  the  integument. 

Osteomata  are  always  benign.  If  dangerous  at  all,  it  is  from  com- 
pression of  important  organs.  Those  developed  from  the  internal  sur- 
face of  the  cranial  bones  and  along  the  vertebral  canal  are  especially 
dangerous  in  this  respect. 

7)^eatine7it. — Interference  is  not  called  for,  unless  pressure  upon  im- 
portant organs  renders  it  neceraary. 
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Abbe.  Intestinal  anastomosis,  639;  ringis  tor, 
546,  548,  note. 

Abdomen,  586;  abscess,  679,  686;  affections  of, 
635;  bandage  for,  17;  contusions,  586;  gun* 
shot  injuries,  587 ;  wounds,  686,  687. 

Abdominal  aorta,  aneurism  of,  804, 238 ;  ligation 
of,  364;  in  iliac  aneurism,  839;  section,  646, 
689. 

Abscess,  63;  abdominal,  679;  acute,  6S;  after 
caries,  63;  alveolar,  471 ;  ano-rectal,  696 ;  aspi- 
ration of,  63,  64 ;  circumscribed,  68 ;  chronic, 
63 ;  cold,  62,  63, 66 ;  diagnosis  of,  68, 304 ;  dif- 
fused, 68;  membmne,  61,  63;  metastatic,  66; 
of  antrum  of  Highmore,  471 ;  of  comca,  411 ; 
of  frontal  sinus,  384,  445 ;  of  groin,  diagnosis, 
557 ;  of  jaw,  470 ;  of  joints,  63 ;  of  kidney,  630 ; 
of  liver,  583;  of  mammary  gland,  515;  of 
neck,  498;  of  ovary,  773;  of  parotid  gland, 
470;  of  scalp,  888;  of  spine,  63;  of  spleen, 
685;  of  testicle,  746;  of  thoracic  wall,  531; 
of  thyroid  gland,  494 ;  of  tongue,  463 ;  of  ton- 
sils, 489;  of  ventricles  of  the  brain,  394;  of 
vulva,  751;  perirectal,  596;  perityphlitic.  580 ; 
retroperitoneal,  581 :  retropharyngeal,  492, 507, 
790;  spinal,  789;  subacute,  63;  wall,  61,  63. 

Absorbable  animal  drains,  8. 

Absorbent  dressings  for  wounds,  9. 

Acceleration  of  blood-current  in  inflammatioa, 
54. 

Accidental  amputation,  107. 

Accommodation,  435. 

Acetabulum,  fracture  of,  807. 

Acetate  of  lead,  in  prostatorrhcea,  678 ;  of  zinc, 
in  gonnrrboea,  681,  686. 

Acid,  boric,  3 ;  cotton,  9 ;  for  surgery  of  the  eye, 
897;  carbolic,  8,  5;  for  angeinma,  198;  near 
eye,  397;  for  hjemorrhoids,  617;  for  wounds, 
74 ;  in  erysipelas,  89 ;  solution,  3,  5 ;  chrqmic, 
for  catgut.  3 ;  nitric,  in  hospital  gangrene, 
105;  in  phagedenic  ulcers,  716;  oxalic,  for 
sponges,  7;  salicylic,  3, 5;  salicylico-borie,  solu- 
tion, 5. 

Aconite,  in  erysipelas.  87;  in  inflammation,  60; 
in  tonsillitis,  489;  in  urethral  chills,  693. 


Acromion  process,  fracture  of,  294 

Active  ulcer,  99. 

Actual  cautery  as  a  haemostatic,  73. 

Acupressure,  73. 

Acupuncture  for  treatment  of  aneurism,  311. 

Acute  gangrene,  100. 

Adams.    Osteotomy  of  femur,  803. 

Adenitis,  164;  acute,  164;  axillary,  in  affections 
of  mammary  gland,  619;  cervical,  493,494; 
inguinal,  684,  716 ;  syphilitic,  719,  722. 

Adenoma,  849 ;  of  intestine,  636 ;  of  kidney,  624 ; 
of  lip,  455 ;  of  mamma,  515 ;  of  testicle,  748. 

Adeno-sarcom^  847. 

Adhesions  of  intestine,  636;  of  labia,  753;  of 
prepuce,  713. 

Adhesive  plaster,  in  wounds,  76, 

Administration  of  chloroform,  84;  of  ether,  26; 
per  rectum,  33. 

Advancement  of  insertion  of  eye^muscles,  426. 

After-treatment  of  patients  after  operation,  53. 

Agnew.    Anthrax,  83;  canalicula-knife,  406. 

Air-tumor  of  scalp,  383, 

Aitkin.    Bilharzia  hiematobia,  646. 

Albumen  in  the  urine,  643. 

Alcohol  as  an  antiseptic  solution,  8;  for  oat- 
gut,  2. 

Alcoholism,  cause  of  arteritis,  173. 

Alexander.    Case  of  aneurism,  328, 

Alimentary  canal,  obstruction  of,  680;  rupture 
of,  687. 

Alligator-forceps,  603,  701. 

AUingham.    Ulcer  of  rectum,  600. 

AUis.    Brain  surgery,  393;  ether-inhaler,  27. 

Alternating  tonics  in  hospital  gangrene,  105. 

Amaurosis,  434. 

Amblyopia,  434. 

Am  Ende.    Sponges,  7;  sublimate  gauze,  9. 

Ametropia,  426. 

Aramonio-magnesian  calculus,  646. 

Amputation,  107;  at  ankle-joint,  189,  141;  at 
caleaneo-astragaloid  joint,  139 ;  at  carpo-nieta- 
carpal  joint,  134 ;  at  carpo-radial  joint,  126 ;  at 
elbow-joint,  153,  158;  at  hip-joint,  154;  at 
knee-joint,  148 ;  at  radio-carpal  joint,  136, 137 ; 
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at  shoulder -joint,  183;  at  tarso  -  metatarsal 
joint,  18Q ;  at  tibio-tarsal  joint,  142 ;  by  circu- 
lar skin-flaps,  110, 139 ;  by  circular  solid  flaps, 
110 ;  by  double  crescentie  flaps,  117 ;  by  double 
rectangular  flaps,  118;  by  mixed  flaps,  118; 
by  modified  circular  flaps,  117;  by  oblique 
solid  flaps,  115,  116;  by  oval  flaps,  117;  con- 
tinuous irrigation  for,  119;  for  malignant  tu- 
mors, 840;  in  dislocations,  824;  knives,  35; 
medio-tarsal,  139 ;  methods  of,  109  et  seq. ;  of 
Bruns,  145 ;  of  Garden,  ISl ;  of  Chopart,  139 ; 
of  Dupuytren,  134 ;  of  Esmarch,  137 ;  of 
Forbes,  139 ;  of  Gritti,  153 ;  of  Gunther,  145 ; 
of  Hancock,  140 ;  of  Hey,  187 ;  of  Larrey,  134 ; 
of  Lee,  148 ;  of  Le  Port,  143 ;  of  Lignerol,  139 ; 
of  Lisfranc,  137 ;  of  Malgaigne,  139 ;  of  Mason, 
Erskine,  154 ;  of  Pirogoff,  143 ;  of  Sedillot,  148 ; 
of  Smith,  Stephen,  141  (Symo),  140  (log),  150 
(knee);  of  Syme,  139,  141;  of  Teale,  147;  of 
Texton,  139;  of  arm,  130;  of  breast,  519;  of 
cervix  ut«ri,  704;  of  clavicle,  134;  of  Angers, 
laO;  of  foot,  141,  145;  of  fore-arm,  127;  of 
hand,  130 ;  of  index-finger,  123 ;  of  leg,  140 ; 
of  little  Snger,  124 ;  of  middle  finger,  123 ;  of 
mammary  gland,  519 ;  of  penis,  709 ;  of  pre- 
puce, 711;  of  ring-finger,  123 ;  of  scapula,  134; 
of  superior  extremity,  130;  of  tarsal  bones, 
138 ;  of  tarsus,  135 ;  of  thigh,  153 ;  of  thumb, 
121,  122;  of  toes,  134;  open  method  of  treat- 
ing, 118;  special  amputations,  130  et  aeq.; 
tibio-tarsal,  141. 

Amussat.    Colostomy,  577. 

Amylaceous  bodies  in  prostate,  C75. 

Amyloid  liegcnenitiiin  of  viscern,  7flO. 

Anicsthesift,  23 ;  by  the  rectum,  26;  dcnth  from, 
33;  general,  24;  local,  32;  of  male  uretiira, 
080. 

Ana.'stheties,  22 ;  chloroform,  2.j,  33 ;  cocaino, 
22 ;  otiicr,  24.  2o,  2(i ;  ice,  24  :  rliigolcne,  24. 

Anandale,    Ciise  of  aneurism,  210. 

Anatomical  forceps,  43. 

Anatomical  relalinns  of  the  arteries  of  lower  ex- 
tremity, 2«r)-273;  arteries  of  neck,  23G-240. 
240-252 :  arteries  of  upiwr  extremity,  bones  of 
carpus,  30y  {lungitmiinnl  seelion);  bones  of 
foot,  138,  820;  large  vessels  of  aorta.  254,  2.55; 
muscles  of  lower  eslremity,  140-160  (trans- 
verse si'ctioiis);  muscles  of  upper  extremity, 
128-132  (transverse  sections) ;  organs  of  female 
pelvis,  752,  753;  organs  of  male  pelvis,  551, 
5.^2,  554;  organs  of  tluiracic  and  alxlominal 
cavities,  337 ;  parts  in  the  surpica!  triangles  of 
neck,  341!;  parts  of  cIIkiw,  378  (li>rigittHlinal 
seetiim);  parts  of  foot,  375  (longituciinai  sec- 
tion); parts  of  groin,  555.  507;  parts  of  hantl, 
380  (longitudinal  section);  parts  of  head,  304 
(iiiiterior-iM)sterior  sectiim) :  jiarts  of  liip-jnint. 
370  (longitudinal  section};  parts  of  knee-joint, 
311  (longitiidiiiiil  section);  ]Jurts  of  jn'rinieuin, 
6G3 ;  parts  of  shoulder-joint,  377  (longitudinal 


section);  parts  of  urethra,  689  (longitudinal 
section) ;  parts  of  vulva,  751 ;  parts  of  perito- 
nsum  and  bladder,  031 ;  rectum  and  anus.  591, 
502 ;  tunica  vaginalis  and  peritonceum,  7S6, 737. 

Anastomosis  of  intestine,  529-546, 

Anchylosis  of  elbow,  827;  of  hip.  802;  of  knee, 
809 ;  of  lower  jaw,  470 ;  of  shoulder,  820. 

Anderton.  Case  of  aneurism  of  both  vertebral 
arteries,  338. 

Anel's  method  of  treating  aneurism,  207,  209; 
syringe,  407. 

Aneurism,  179,  302 ;  after  wounds,  304 ;  anasto- 
motic, 195;  art«rio-venous,  232;  aspiration  of, 
204;  by  anastomosis,  195;  cirsoid,  190;  diag- 
nosis of,  197,304;  diffuse,  203, 304 ;  dissecting, 
202,  204 ;  false,  304 ;  flbrillated  fibrin  in,  303 ; 
fusiform,  203 ;  needle,  3 ;  of  abdominal  aorta, 
304,  338 ;  of  aorta,  304 ;  of  arch  of  aorta,  311 : 
of  axillary  artery,  238,  224.  220;  of  brachial 
artery,  327;  of  carotid,  312;  of  common  ca- 
rotid, 330 ;  of  common  iliac  artery,  229 ;  of  de- 
scending aorta,  213;  of  external  iliac  artery, 
229;  of  femoral  artery,  230;  of  gluteal  artery, 
330;  of  iliac  artery,  304,  229;  of  innominate 
artery,  304,  212,  216 ;  of  peroneal  artery,  331 ; 
of  popliteal  artery,  231 ;  of  profunda  femoris, 
231;  of  radial  artery,  337;  of  sciatic  artery, 
280 ;  of  subclavian  artery,  322 ;  of  thyroid 
gland,  494 ;  of  thoracic  aorta,  311 ;  of  tibial 
artery,  331 ;  of  ulnar  artery,  227;  of  vertebral 
artery,  228 ;  pressure  of,  on  cesophagus,  509 ; 
prognosis  of.  204,  205;  sacculated,  202,  211: 
special  forms  of.  211 ;  spherical.  202 ;  symj)toms 
of,  204;  treiitment  of,  205;  l>y  acupuncture. 
211;  by  AncJ's  method.  207,  209:  bvAntyllus's 
melhtxl,  207:  by  Itrasdor's  method.  207.  309 ; 
by  compression,  207;  by  compression  with  in- 
struments, 288;  by  compression  with  the  fin- 
ger, 207;  by  forced  flexion,  210;  by  galvano- 
puncture.  210:  by  Hunter's  meth<xl,  207,  20)t; 
by  injection,  20(i,  211:  by  mas.-;)ige,  210;  by 
Tufncll's  method,  206,  227;  by  Valsalva's 
method,  207;  by  Wardrop's  method,  207.  209; 
true,  202 ;  varicose,  232 ;  varieties  of,  302. 

Aneurisraol  varix,  303,  232. 

Angclo's  method  of  bleaching  sponges,  7. 

Angio-lipoina,  S-'jI. 

Angioma,  105,8-54;  cutaneous,  195;  diffuse,  197; 
encapsiilutcd,  197:  near  the  eye,  307 ;  of  ear. 
438;  of  intestine,  536;  of  kiilncy,  034;  of 
larynx,  .506;  of  lower  jaw,  474;  of  mammary 
gland.  513;  of  nipple,  513;  of  scrotum,  734: 
plesiform.  105, 

Animal  ligatures  in  aneurism,  209;  poisons  pn> 
ducing  inflammation.  54. 

Ankle-joint,  amputation  at.  130, 141 ;  dislocation 
of,  348;  cxseetion  of.  374;  osteo-arthrit is  of. 
;i«5. 

Antcrii)-poslerior  cun-ature  of  the  spine,  786. 

.Vnterior  tibial  artery,  ligation  of,  273. 
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Anthrax,  88 ;  b&cilluR  of,  S3. 

Antifebrin  in  iDflammation,  8(X 

Antipyrin  in  dissection  wounds,  84 ;  in  erysipelas, 
87;  in  inflammation,  60;  in  urethral  chilb, 
694 

Antiseptic  dressings,  permanent,  apphcation  of, 
54;  solutions,  etc.,  3,  4. 

Antrum  of  Highmore,  abscess  of,  47t ;  drainage 
of,  471 ;  operative  invasion  of,  473 ;  trephining 
of,  289. 

Antyllus.     Aneurism,  method  of  treatment,  207. 

Anus,  absence  of,  591 ;  artificial,  formation  of, 
593;  atresia,  591;  cancer,  605;  eczema,  5B4; 
erythema,  594;  fissure,  594,  599;  fistule,  595; 
neoplasms  of,  605 ;  neuralgia,  608 ;  pityriasis 
versirulor,  594;  prolapse,  608;  pruritus,  59!); 
stricture,  601.  602;  ulceration,  600. 

Aorta,  abdominal,  aneurism  of,  204,  228;  ligation 
of,  364;  for  iliac  aneurism,  229;  aneurism  of, 
211;  compression  of,  for  wounds,  78;  of  the 
ox,  as  ligature,  1. 

Aphasia,  operation  for,  391. 

Aponeurosis,  palmar,  contraction  of,  830. 

Apparatus  for  cyphosis,  796;  for  holding  liga- 
tures, 2;  for  exstrophy  of  bladder,  628;  for 
fracture  of  lower  jaw,  291 ;  for  knock-knee, 
807;  for  talipes  equinus,  811;  for  torticollis, 
780;  for  transfusion,  78. 

Arch  of  aorta,  aneurism  of,  20S,  311 ;  aneurism 
of  transverse,  212. 

Arcus  senilis,  412. 

Arendt.  Case  of  aneurism,  ligation  of  innomi- 
nate artery,  223. 

Arm,  amputation  of,  130;  bandage  for  the,  14. 

Arrest  of  circulation,  a  cause  of  gangrene, 
100. 

Arsenic  in  furuncle,  95. 

Arterial  compression  in  wounds,  72  ei  teq. 

Arterial  cutaneous  tumor,  190,  195;  cii'soid  tu- 
mor, 190;  embolism,  188;  occlusion  in  gan- 
grene, 101;  thrombosis,  188,  189;  tumor,  190; 
variz,  190. 

Arteries,  calcification  of,  177,  179;  ligation  of, 
during  operation,51;  surgical  operations  upon, 
234  tl  aeq. 

A  rterio- venous  aneurism,  232. 

Arteritis,  171;  acute,  172;  deformans,  179;  idio- 
pathic, 177;  non-traumatic,  177;  pathogenyof, 
172:  pathologiMl  anatomy  of,  184;  rheumatic, 
187;  sequelK  of,  173;  syphilitic,  181, 187;  trau- 
matic, 172,  173;  treatment  of,  187. 

Artery,  compression  of  iliac.  154. 

Artery,  ligation  and  statislics  of  anterior  tibial, 
273;  of  aorta,  264;  of  ascending  pharyngeal, 
250;  of  axillary,  269;  of  brachial,  261 :  of  caro- 
tid, common,  237 ;  external.  244 ;  internal,  242 ; 
of  dorsalis  pedis,  274 ;  of  facial,  250 ;  of  femoral, 
269;  of  gluteal,  267;  of  iliac,  common,  264; 
external,  266.  208;  internal,  266;  of  innomi- 
nate, 236;  of  intercostal,  262;  of  internal  mam- 


mary, 255,  259;  of  internal  maxillary,  253 ;  of 
internal  pudic,  267;  of  lingual,  248;  of  occipi- 
tal, 250;  of  popliteal,  271 ;  of  posterior  auricu- 
lar, 252;  of  posterior  scapular,  256;  of  poste- 
rior tibial,  272;  of  prof unda  femoris,  271;  of 
radial,  262;  of  sciatic,  267;  of  subclavian,  253, 
256.  238;  of  superior  intercostal,  256;  of  su- 
perior thyroid,  248;  of  suprascapular,  256;  of 
temporal,  253;  of  thyroid  axis,  255,  259;  of 
transversa  colli,  253;  of  ulnar,  262;  of  verte- 
bral, 255,  259. 

Arthritis,  351 ;  tuberculous,  353. 

Articulations,  surgery  of  the,  325. 

Artificial  anus,  539,  5S9;  respiration  in  ether 
narcosis,  30. 

Ascarides  in  the  rectum,  595. 

Aspergillus  in  the  auditory  canal,  440. 

Aspermatism,  674. 

Asphyxia,  artificial  respiration  in,  31. 

Aspiration  of  abscess,  63,  64;  of  abscess  of  ab- 
domen, 579 ;  of  abscess  of  gall-bladder,  585 ; 
of  abscess  of  liver,  585 ;  of  abscess  of  neck,  492 ; 
of  abscess  of  spina  bifida,  800;  of  abscess  of 
tongue,  483;  of  aneurism,  204;  of  ankle-joint, 
365;  of  bladder,  637;  of  joints  for  synovitis, 
352;  of  kidney,  625;  of  knee-joint.  863;  of 
knee-joint  for  patellar  fracture,'315 ;  of  pleural 
cavity,  522;  of  shoulder-joint,  367. 

Aspirator,  65;  for  transfusion,  78 ;  in  ether  nar- 
cosis, 20;  Tiemann  &  Go's.,  637. 

Assistants,  distribution  of,  during  operation,  60, 
110. 

Asthenopia,  428. 

Astigmatism.  426,  427.  480. 

Astragalus,  dislocations  of,  349;  diagnosis,  348; 
exsection  of,  876. 

Atheroma,  173,  IH,  178. 

Atheromatous  degeneration  of  arteries,  a  cause 
of  gangrene,  103. 

Athletes,  prone  to  arteritis,  175. 

Atresia  ani,  591 ;  recti,  591. 

Atropine,  for  ophthalmoscopic  examination,  428 ; 
in  iritis,  415. 

Atrophy  of  the  optic  nerve,  437;  of  the  tongue, 
483. 

Attrition  due  to  aneurism,  204 

Auchinelos.    Case  of  aneurism,  224. 

Auditor}'  canal,  accumulations  of  cerumen  in, 
439:  aspergillus  in,  440;  furuncles  of,  439; 
foreign  bodies  in.  438;  fungous  growths  in, 
440 ;  neoplasms  in,  439 ;  polypus  of,  439. 

Auricle,  adhesions,  438;  cartilaginous  tumors, 
438;  drooping,  438;  hypertrophy,  438 ;  instru- 
ments, 438 ;  specula,  439 ;  wounds,  438. 

Auricular  artery,  posterior,  ligation  of,  252. 

Auvert.  Case  of  aneurism,  ligation  of  subclar 
vian  artery,  224. 

Ayers.   Case  of  ligation  of  sulx:lavian  artery.  267, 

Axillary  artery,  aneurism,  222,  226 ;  ligation, 
259. 
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BmUIiu  cA  Une  pas,  OS;  tA  ^aAu»,  88;  <^ 
tetanus,  SS ;  mprogenes,  Mb 

Baoteria  in  toflamnution,  flO: 

Batenitis,  078,  689. 

Balano-posthitia,  079, 089. 

Bandage,  riaitie,  41;  tgan^SM^t,  18;  tcKn- 
tailed.  90;  handkerohiat 90 ;  to  tngammatinn, 
B7;  knotted,  19;  Haitin's,99;  methods (di^ 

'  plying,  11;  plastw^f-Faris,  10;  mTsrse,  ISi 
ndler,  10;  spioa,  17;  afdnl,  11. 

Bandages  tor  the  abdomen,  17 ;  for  the  arm,  14 ; 
for  the  axilla,  15;  for  the  breast,  17;  for  the 
chin,  18,990;  for  the  eye, 90 ;  fortbefooe,90; 

'  for  the  finger^  18;  for  the  forearm,  14;  tax 
the  foot,  15;  for  the  hand,  18;  for  the  head, 
18;  for  Uie  hip,  10;  for  the  hnee,  17;  fortiie 
leg,  16;  for  the  lower  extremitj,  16;  for  tih« 
shoulder,  14 ;  for  the  thigh,  10 ;  for  the  thtnaz, 
17 ;  for  the  toes,  15 ;  for  the  n{9>er  extrunitj', 
14;  forTiloen,89;  f or  Tariz,  900. 

Bands,  oonrtrioting  the  intestine,  SW. 

Banks,  E.  A.  Dilating  filiform  boogfe^  OBS; 
urethrotome,  091. 

Barlow.  Caaee  of  aneurism,  915, 910, 817 ;  opev»- 
tion  ttx  naoular  tumor,  198,  194;  syphiUtio 
arteritis,  188, 187. 

Bartholow.  Aotioa  of  ([ainlne  on  aeptle  gwms, 
171. 

Barton's  ftactnze,  SOL 

Barwell.    Gases  of  aneurian,  ligation  of  oazotld 

.  and  snbolaviwi  arteries,  916,  217,  918;  club- 
foot, operation  for,  815 ;  operation  for  tmouIu' 
tumors,  193,  104 

Basedow's  disease,  497. 

Basilar  artery,  occluHion  of,  183. 

Base  of  skull,  fractures  of,  884. 

Basin,  pus-,  48. 

Battey,  Dupuytren's  contraction,  831. 

Bavarian  splints,  303. 

Bayer.  Case  of  aneurism,  ligation  of  subclavian, 
984. 

Beall. '   Hernia  cerebri,  385. 

Bee-stings,  81. 

Beer's  keratome,  417. 

Belladonna  in  lymphadenitis,  164, 

Bell.    Illustration  of  tetanus,  88. 

Berger.    Cirsoid  tumor,  191,  198. 

Bickersteth.  Case  of  aneurism,  ligation  of  in- 
nominate, 219,  933. 

Biesiadecki.    Syphilitic  arteritis,  181. 

Bifid  apiue,  799. 

Bigelow.  Dislocation  of  hip,  B41,  342,  344 ;  lith- 
otrity,  651. 

Bilateral  lithotomy.  863. 

BilharziA  hiematobia,  639,  645. 

Biliary  calculi  in  intestines,  531. 

Billroth.  Adeno-sarcoma,  847;  cavernous  tu- 
mors, 196;  excision  of  tongue,  487;  varix,  199. 

Binz.  Action  of  quinia  on  emigrant  corpuscles, 
171. 


Bisohofl.    Transf  naon,  78. 

BiseotMr,  008. 

Biatonries,  85. 

Blaokman.  Ligation  of  oantid  tevMeolar  tn- 
xaam,  1B9. 

Btack  wash,  710. 

Hand.    Case  of  anenrism,  318. 

Bladder,  atfeotions  of  the,  ^7;  aqriratifm  o^ 
087;  owdnoma,  640;  drainage  ot,  080^  088; 
exstrophy,  097;  foreign  bodies  in,  640^  006; 
goDshot-woimdsb  699;  hernia,  6S9;  hypertro- 
phy, 689;  inflammaticai,683;  papilhNDa,  088; 
panlysis,  084;  pMvdtes,  689;  puncture  oi; 
saprapubio,  0S7 ;  tbrouf^  rectum,  688 ;  mpt- 
ore, 080;  stone  in,  645;  tnmon,0S8;  wonad^ 
688. 

Blasins.    dMOoplasty,  464. 

Bleaching  Bp(Hige%  7. 

Blepharitis,  809. 

Blefdiaro-phimosiB,  889. 

Blepharoptosls,  400. 

Blepharospasm,  899, 400. 

Blbtera,  in  inflammation,  00. 

Blluard.    Uthobnuy-kntfe^  88. 

Bleed,  ia  the  nrine^  648;  tnmtforion.  77. 

Bloodless  meUiod  in  ampntations,  107. 

Blood-letting,  in  inflammation,  07. 

Blue  pna,  OS. 

Bdl,97;  of  perinienm,  7S8;  of  TnlTS,751. 

Boiled  water  for  wounds,  7^ 

Boiling  as  a  disinfectant,  8. 

Bone-drains,  8;  drills,  88.  879;  forceps,  88;  in- 
struments, 37 ;  metastatic  abscess  in,  67 ;  plates, 
absorbable,  529 ;  tumor^  vide  tumors. 

Bones,  surgery  of,  275 ;  of  the  tarsus,  dislocations 
of  the,  350. 

Borocic  acid,  8 ;  in  surgery  of  the  eye,  397. 

Borated  cotton,  9. 

Bothrop,  79. 

Bosworth.  Cocaine,  action  of,  on  blood-veasels, 
442. 

Bow-legs,  809. 

Bougie,  Banks's,  695 ;  bulbous,  689 ;  dilating  flli- 
fonn,  695;  flexible,  699;  gum  filiform,  686; 
cesophageai,  509 ;  Otis's,  689 ;  oval-tipped,  680 ; 
rectal,  603;  silk,  686;  urethral,  699;  whale- 
bone, 696. 

Brachial  artery,  aneurism  of,  227;  ligation  of, 
261. 

Brain,  abscess  of,  888;  compression,  284;  con- 
cussion, 285 ;  gunsbot-wounds,  386 ;  hernia  of, 
385 ;  symptoms  of  Injury  to,  389 ;  syphilis,  738 ; 
wounds,  893. 

Brasdor's  method  of  operating  for  aneurism,  207. 

Braune.     Frozen  sections,  197;  vide  anatomicaL 

Breast,  vide  mammary  gland,  abscess  of,  515; 
amputation  of,  519 ;  bondage,  17. 

Breschet.    Cirsoid  aneurism,  191. 

Briddon.     Double  tourniquet,  206. 

Brood-jawed  forceps,  41,  52. 
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Broad  ligament,  cyst  of,  775. 

Broca.  Case  of  innominate  anenriBm,  21S ;  in- 
jections iuto  vascular  tumors,  193. 

Bromines  in  hospital  gangrene,  lOS. 

Bronchi,  foreign  bodies  in,  501. 

Bronchocele,  493. 

Brown.    Case  of  aneurism,  281. 

Bruit  in  aneurism,  205,  211. 

Brans.  Amputation  of  foot,  146;  cheiloplosty, 
465. 

Bryant.  Arteritis  rheumatica,  187;  coses  of 
aneurism,  ligation  of  carotid  and  subclarian, 
216,  218;  hernia  in  females,  550;  phlebites, 
168,  169;  phlebolites,  200;  pynmia,  67;  test 
for  dislocation  of  femur,  801 ;  test  for  fracture 
of  neck  of  femur,  309 ;  varix^  198. 

Bubnoff.  Ligation  of  arteries,  process  of  occla- 
sioQ  after,  189. 

Bubo,  diagnosis,  557;  gonorrhceal,  684;  inguinal, 
715;  phagedenic,  715;  syphilitic,  719. 

Buchanan.    Excision  of  vascalar  tumors,  193. 

Buchu,  in  suppression  of  urine,  625. 

Buck's  method  of  extension,  807,  809 :  for  dislo* 
cations  of  knee-joint,  348 ;  for  fracture  of 
thigh,  807;  for  osteotomy  of  femur,  802;  rec- 
tum trocar,  638. 

Buds,  vascular,  forming  capillaries  in  wounds, 
69. 

Bufo  vulgaris,  venom  of,  60. 

Bull.  Case  of  aneurism,  ligation  of  innominate 
artery,  388. 

BuUen.    Case  of  ligature  of  subclavian,  337. 

Bullet-probe,  Niton's,  48. 

Bunions,  824, 

Bums,  93. 

Burrows,    Cheiloplasty,  462. 

Busch.    Excision  of  vascalar  tumors,  19S. 

Bursitis  of  .shoulder,  366. 

Butcher.  Case  of  aneurism,  ligation  of  carotid 
and  subclavian,  S18. 

Butlin.    Epithelioma  of  tongue,  484. 

Buzzard.    Syphilitic  arteritis,  188,  187. 

Cabinet,  operating,  44,  47. 

Cesarean  section,  766. 

Colcaneo-astragsloid  disarticulation,  189, 

Calcaneum,  amputation,  139. 

Calcaneus,  talipes,  813. 

Calcareous  degeneration  of  arteries,  177,  179; 

degeneration  of  thyroid  gland,  495;  deposit  in 

veins,  199. 
Calcification  of  arteries.  177, 179. 
Calcium  sulphide  in  furuncle,  97;  in  hordeolum, 

899. 
Calculous  concretions  of  the  gall-bladder,  584; 

of  the  prostate,  675;  of  the  tonsils,  490. 
Calculus,  biliary,  531;  in  the  bladder,  645 ;  in  the 

prostate.  675 ;  in  the  renal  pelvis,  632 ;  in  the 

ureter.  621;   mulberry,  622;  renal,  620,  622, 

626,646. 


Callaway.  Diagnosis  of  dislocation  of  humerus, 
828,  331. 

Callender.    Hyperdistention  of  abscess,  64. 

Callisen.    Colostomy,  576. 

Callus,  282 ;  pin-callus,  283. 

Calomel  after  hysterectomy,  765;  in  inflamma- 
tion,  60 ;  in  ulcers  of  penis,  716. 

Campbell.    Case  of  aneurism,  216. 

Canal,  auditory,  vide  auditory. 

Canaliculus  lachrymalis,  obstruction  of,  406. 

Canalization  of  cells  to  form  capillaries  in 
wounds,  69. 

Cancer,  838;  vide  also  epithelioma  and  carci- 
noma. 

Cannabis  Indica  for  rabies,  82;  in  tetanus,  90. 

Canthoplasty,  409. 

Canula  for  thyrotomy,  498. 

Capillaries,  formation  of,  in  infiammation,  69; 
in  wounds,  69. 

Capillary  cutaneous  tnmors,  195 ;  hemorrhage  in 
wounds,  how  controlled,  74;  thrombosis  the 
cause  of  furuncle,  97,  98. 

Carbolic  acid  as  an  antiseptic,  8 ;  for  angeioma, 
195 ;  in  hsmorrhoid^i,  injection  of,  616. 

Carbolized  gauze,  9. 

Carbuncle,  97,  98;  of  lip,  445. 

Carcinoma,  888,  vide  also  epithelioma;  of  antrum 
of  Highraore,  471 ;  of  the  anus,  605 ;  of  the 
bladder,  640;  of  the  breast,  518;  of  the  intes- 
tine, 536;  of  the  kidney,  624;  of  the  larynx, 
506;  of  the  liver,  583;  of  the  mamma,  518 
of  the  meninges,  385;  of  the  (Esophagus,  611 
of  the  ovary,  775 ;  of  the  parotid  gland,  468 
of  the  penis,  707;  of  the  prostate,  674;  of  the 
testicle,  749 ;  of  the  thyroid  gland,  494,  497 ; 
of  the  tongue,  483;  of  the  tonsil,  490;  of  the 
urethra,  706. 

Carden.    Amputation  at  the  knee,  151. 

Caries,  275;  of  the  jaw,  470;  of  the  spine,  787; 
of  the  teeth,  471 ;  of  the  vertebm,  492. 

Carotid,  common,  312;  aneurism  of,  220;  diag- 
nosis, 228;  ligation  of,  237;  statistics  6t,  242; 
for  aortic  aneurism,  213,  233 ;  external,  liga- 
tion of,  244 ;  internal,  ligation  of,  242. 

Carpal  bones,  dislocation  of,  837;  excision,  379; 
fractures,  804. 

Carpo-radial  joint,  disarticulation  of,  136. 

Cartilages,  laryngeal,  fractures  of,  292. 

Cartilaginous  tumors  of  the  ear,  438. 

Case,  Dr.  Meiga,  suspension  carriage,  798,  801. 

Casts  in  the  urine,  644 

Castration,  749. 

Cataract,  418. 

Cat-bite,  81. 

Catgut,  as  ligatures  and  sutures,  1 ;  chromic,  as 
ligature,  2 ;  as  drainage,  6 ;  ligature  in  aneu- 
rism, 210;  in  wounds,  78. 

Catgut-rings,  Abbe's,  529. 

Catheter,  double-current.  634.  687;  French,  636; 
gum,  683;  Nelaton,  633;  silk,  636. 
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Catheterization,  686. 

Cautery,  actual,  in  rabioa,  83;  for  arterial  Tarix, 
190 ;  in  hospital  gangrene,  105 :  in  inflamma- 
tion, 60 ;  in  phagedenic  ulcer,  716. 

Cavernous  bodies,  fracture  of,  707. 

Cells,  proliferation  of,  in  fractures,  381 ;  in  in- 
flammation, 55 ;  in  ostitis,  279 ;  in  syphilis, 
726 ;  in  wounds,  68. 

Cellulitis,  diffuse,  86;  pelvic,  630. 

Centipede,  venom  of,  81. 

Cerebral  localization,  390. 

Cerumen,  impaction  of.  in  auditory  canal,  439. 

Cervix  uteri,  amputation  of,' 764;  excision  of, 
764 :  lacerations,  70;j. 

Chalazion,  399. 

Chamberlain.     Ligation  of  axillary  artery,  260. 

Championniere.  Localization  of  cerebral  symp- 
toms. 389 ;  of  Rolando's  fissure,  391. 

Chancre,  717:  of  the  anus,  600  ;  of  the  rectum, 
600,  601 ;  of  the  vulva,  767. 

Chancroid  of  penis,  718, 714 ;  of  rectum,  600 ;  of 
vulva,  757. 

Changes,  tissue,  in  inflammation,  55 ;  in  wounds, 
68. 

Charcot.    Localization  of  bruin  sjrmptoms,  389, 

Cheek,  moles  of,  455 ;  oierus,  455 ;  plastic  oper- 
ations, 463. 

Cheiloplasty,  462.  463. 

Chelius.    Aneurismal  varix,  192. 

Chest,  foreign  bodies,  524;  gunshot-wounds  of, 
628 ;  injuries  of,  533 ;  wounds,  623. 

Chevalier,    Vascular  tumors,  194. 

Chiene.    Operation  for  genu  valgum,  807, 

Chin,  bandage,  31, 

Chisels,  38. 

riiloral  hydrate  in  rubies,  82;  in  tetanus,  90, 

Chlwridc  of  iron  in  aneurism,  200 ;  in  erysijwlas, 
87. 

Chloride  of  zinc  as  an  antisoptio,  3.  5, 

Chlorororm  as  aiiunn'sllH^tif,  3o,  33;  advantages 
of,  over  other,  2r> ;  dfalh  from,  34 ;  death-rate 
of,  25;  in  rabies,  82;  in  tetanus,  90;  test  for 
purity  of,  :t4. 

Chok'cyst<il"my,  ri84. 

CholusteiUorii;i.  H4S. 

Choicstcriii  crystals  in  jius,  62. 

ChoiKlrilis,  .504. 

Chondmiiiii,  S.m  ;  of  the  fincer,  8.14. 

Chojiarfs  jimpiitjiliou  ihrou^jh  the  tarsus,  139. 

Chordiso,  078;  trfiitniciit  of,  080. 

Choroiditis.  410.  4'-i'. 

(.'hroiiiic  (icid,  iw  mi  esfhiin)Uc  in  the  larynx,  506 ; 
fiUtrut.  2. 

('Lciitrixiitioii  ill  wounds.  70, 

('irouliir  skill  iljips  in  iirnpuliilions.  110. 

('irouTiii-isiori,  711  :  fo<'iiini'  ana-stiiosia  for,  34. 

Cin'umflcx  ncrvi',  injury  tii,  in  dislocation  of 
liunuTus, ;!:!:[. 

<'irrli"->is  nf  i)Vnry,  772, 

Cirsoid  arturiui  tumor,  190. 


Citrate  of  potash  after  lithotrity,  654 ;  calcnlos, 
623:  for  hiematuria,  645;  for  renal  calculus, 
633 ;  for  urethritis,  680 :  in  cystitis,  633. 

Clamp  for  hemorrhoids,  616;  of  Dupnytren,  S70; 
scrotal,  743, 

Clavicle,  absence  of,  826;  amputation,  134;  dis- 
locations, 326;  excision,  134,  523;  fractures, 
292 ;  ostitis.  533. 

Cleanliness,  personal,  49. 

Cleansing  the  hands  before  operations,  49;  of 
gunshot-wounds,  73 ;  of  parts  in  amputations, 
109 ;  of  wounds,  73. 

Cleft  palate,  478,  481 ;  operation  for,  33 ;  inatm- 
ments  for,  35. 

Clover's  inhaler,  28. 

Club-foot,  810.     • 

Club-hand,  838. 

Coagulation  in  inflammation,  65 ;  in  veins,  167, 
168;  in  wounds,  68;  necrosis  in  arteritis,  179, 
18a 

Cobra  venom,  78,  79. 

Cocaine  aniesthesia,  22 ;  for  catheterization,  686; 
fur  incision  of  bubo,  685 ;  for  incision  of  fu- 
runcles, 97 ;  (or  opening  of  abscesses,  64 ;  in 
abdominal  section,  588 ;  in  anal  fissure,  699 ; 
in  anal  fistula,  697;  in  aspiration  of  gall-blad- 
der, 684;  in  conjunctivitis,  407;  in  exploration 
of  urethra,  689 ;  in  extraction  of  cataract,  430; 
in  extraction  of  teeth,  477;  in  fasciotnmy  of 
hand,  831;  in  hiemorrhoids,  613,  617;  in  in- 
complete lithotrity,  654;  in  keratitis,  412;  in 
laryngeal  operations,  506 ;  in  ligation  of  varix, 
200;  in  0[>erttiion  for  cleft  palate,  478;  for 
hydrocele,  739;  for  ingrowing  toe-nail,  82r): 
for  varicocele,  741 ;  in  operations  on  tendons 
uf  fln(;ers.  832;  in  phalangeal  amputations, 
121;  in  phlegmon  of  finger.  8-S5;  in  pruritus 
ani,  594;  in  removing  moles.  201 ;  in  the  sur- 
gery of  external  car,438;  in  t<jnsillotomy,490; 
in  urethrotomy,  093,693;  i»  venesection,  57 ; 
suppositories  in  anal  affections,  002. 

CiK-cyx,  dislocations,  608;  fracture,  300;  neural- 
gia. 608. 

Cod-liver  oil  in  furuncle,  07;  in  morbus  coxarius. 
300. 

Cohnheim,  CiUeiflcation  of  arteries,  180;  cell 
proliferation  in  inflammation,  55;  emigrant 
corpuscles,  171. 

Cokl  abscess,  03,  03,  GC. 

Cold,  action  of,  on  animal  tissues,  97;  as  an 
anaesthetic,  24 :  asa  ha'mostatic,73:  in  inflam- 
mation, 58:  in  lymphangitis,  103 ;  in  tetanus, 
00;  in  woimds.  73. 

Cold  water  in  burns,  93. 

Colic,  renal.  620,  023. 

('ollujisc  in  liurns,  93, 

Colle.s.  Case  of  am^urism,  ligation  of  subclavian, 
224;  harelip,  460;  fracture  of  radius,  801; 
transmissiliilily  of  syphilis,  732. 

Colloid  carcinoma,  830;  cysts,  850. 
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Colon,  exsectioB  ot  S46. 

Color-blindness,  424 

Colostomy,  637,  676,  693. 

Colpo-cystotomy,  761 

Columnar  epitheIioni&,  843. 

Common  c&Fotid,  aneurism  of,  230;  ligation  of, 
237;  statistics  of,  242. 

Common  iliac  artery,  aneurism  of,  329 ;  ligation 
ot364. 

Compound  fractures,  280,  384;  of  leg,  831;  of 
patella,  3ia 

Compress,  umbrella,  663. 

Compression  in  inflammation,  68;  instrumental, 
in  aneurism,  306;  in  synovitis,  353;  of  ankle, 
86S;  in  vasculkr  tumors,  193;  of  the  brain, 
284,387. 

Concretions,  calcareous,  in  reins.  199 ;  intestinal, 
581 ;  in  the  prostate,  675 ;  of  the  gall-bladder, 
684. 

Concunton  of  the  brain,  385;  diagnosis  from 
compression,  365. 

Condylomata,  sypbUitic,  720. 

Congenital  adhesions  of  prepace,  712;  hernia, 
665;  hydrocele,  736. 

Conjunctiva,  anaesthesia  of,  by  cocaine,  33. 

Conjunctivitis,  croupous,  40S ;  diphtheritic,  410 ; 
follicular,  407;  granular,  408. 

Conoidal  projectiles,  80. 

Constant  irrigation,  7 ;  in  inflammation,  69. 

Constriction  of  arteries  in  inflammation,  58 ;  of 
intMtines,  635;  of  limbs  for  internal  hemor- 
rhage, 77 ;  of  vessels  in  inflammation,  66 ;  of 
vessels  in  vounds,  70, 

Contagion  of  anthrax,  83. 

Contagiousness  of  hospital  gangrene,  104. 

Continuity  and  contiguity,  terms  used  In  ampu- 
tations, 107. 

Continuous  compression,  for  anearism,  306;  su- 
ture, 75. 

Contraction  of  the  hand  due  to  paralysis,  830; 
of  the  mouth,  446 ;  of  the  palmar  fascia,  830, 

Contrecoup,  384. 

Control  of  hemorrhage  from  wounds,  71 ;  in  op- 
erations on  the  tongue,  486. 

Contused  wounds,  68. 

Contusions  of  the  abdominal  walls,  586 ;  of  the 
face,396;  ofthekidney,619;  of  the  scrotum,  734. 

Cooper.  Caseof  aneurism  (ligation  of  aorta).  333, 
339;  ligation  of  innominate,  235;  treatment 
of  dislocation  of  elbow.  336. 

Coote.    Vascnhir  tumors,  197. 

Copaiba  balsam  in  gonorrhoea,  683. 

Copperhead,  venom  of,  79. 

Copper,  sulphate  of,  for  conjunctivitis,  408. 

Coracoid  process,  fracture  of,  294. 

Cord,  spermatic,  affections  of,  744 ;  hydrocele  of, 
735, 

Comeitis,  413. 

Comil  and  Renrier.  Angioma,  formation  of, 
196;  arterial  ligation,  169;  arteries,  histology 
66 


of,  173;  arteritis,  179 ;  syphilitic  183;  cavern- 
ous tumors,  196;  classification  of  tumors, 
637;  glant-oells  in  sarcoma,  844;  induration 
and  hypertrophy  of  gUnda,  839;  metastasis, 
639;  ostitis,  277;  permanent  occlusion  of  ar- 
teries, 169;  pathology  of  tumora,  637;  phlebi- 
tis, 165,  167,  168;  spinal  tuberculosis,  787; 
structure  of  arteries,  173;  varix,  197,  199; 
veins,  histology,  165. 

Coming.    Cocaine  anesthesia,  38. 

Corns,  834,  849. 

Coronoid  process,  fractures  of.  300. 

Corpora  csvemosa,  fracture  of,  707. 

Corpuscle,  compound  granular,  63. 

Corrosive  sublimate  as  an  antiseptic,  8. 

Cotton,  absorbent  borated,  0. 

C-otton-batting  in  gangrene,  103, 103. 

Cotton,  styptic,  73. 

Counter-irritants  in  inflammation,  60. 

Cradle.  Reeves's  suspensory,  799 ;  swinging,  for 
elevation,  67. 

Ctamps,  a  symptom  of  gan;rrene,  103. 

Cranium,  fracture,  384. 

Creoline  as  an  antiseptic,  8,  4,  766. 

Crepitus  in  fracture,  280l 

Crinoline  bandages,  10. 

Critchet,  iridectomy,  414. 

Crosby.  Aneurism,  treatment  of,  306 ;  disloca- 
tion of  the  hip,  treatment  of,  843;  fracture 
bed,  307. 

Cross-suture,  76. 

Crotalus,  76. 

Croup,  laryngeal  tubes  in,  499;  tracheotomy  in, 
499. 

Croupous  conjunctivitis,  409. 

Crushing  of  stone  in  the  bladder,  «50i 

Cruveilhier,  arterial  varix,  190;  oaseot  ligation 
of  subclavian  and  oarotid,  357 ;  phleboiites, 
300. 

Crystalline  lens,  416. 

Cuboid  bone,  amputation  of,  146. 

Cuneiform  bones,  amputation  of,  146w 

Cupped  sound,  673. 

Curette,  urethral,  701. 

Curvature,  anterior,  of  the  spine,  786 ;  lateral,  of 
the  spine,  cervical,  779 ;  dorsal,  763 ;  posterior, 
of  the  spine,  787. 

Cutaneous,  angioma,  195;  arterial  tnraor,  195; 
capillary  tumor,  195;  vascular  tumors,  190; 
venous  tumors,  195. 

Cycliti9,416. 

Cylinder-celled  epithelioma,  843. 

Cyphosis,  78. 

Cyst^  650;  hydatic,  ftd«  hydatid ;  of  uitram  of 
Highmore,  471 ;  of  broad  ligament,  774,  7TO; 
of  conjunctiva,  410 ;  of  kidney,  623 ;  of  larynx, 
606 ;  of  lip,  465 ;  of  lower  jaw.  474 ;  of  mam- 
mary gland,  517;  ot  neck,  493;  of  nipple, 
513 ;  of  ovary,  774 ;  of  pancreas,  666 ;  diagno- 
sis,  623 ;  of  scalp,  862 ;  sebaceous,  868 ;  seroos, 
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880;  of  scrotum,  784;  of  Bpleen,  686t  diag- 
nosis, eSS;  of  t«stioIe,  748,  748:  of  thfroid 
bod7,4M;  of  tongoe,^8;  of  tonsil,  tfO;  of 
veaioulB  ssminales,  744. 

C^rstadenoma  of  otuj,  774 

CtbHo  degenentioD  of  otm7,771;  dOstation  of 
lymplutio  TMsels,  16S  ;  polTpoa  of  nctam, 
607. 

CjMioercna  of  ih«  tongae,  488. 

Cystine  calonlas,  647. 

Cystitis,  682 ;  cause  of  pyelitis,  eSft 

CTstooele,  629,  76a 

C^vtoma  of  parotid  ^aod,  408L 

Oyatoeoope,  6^ 

Qrstotomx,  654 ;  of  gall-bladder,  580;  perineal, 
680.  688,  658:  sapi»-pubio,  654 

Cnniy-Lembert  sntara,  538,  SASl 

Dacryo-adeoitis,  400. 

DaorroKTstitis,  406^ 

DMryoUtlus  406,  44a 

Daotflitia.  STphUitio,  726. 

Daniel.    Cnrette,  411 ;  spoon,  4S1. 

Davidson.    Syphilitic  artflritis,  16^  187. 

Davis.    Spinal  brace,  791. 

Dary.   Treatment  of  eztemal  iliac  anetuism,  380. 

Dawbam.    Ezsection  of  Intestine,  S68. 

Deatii-ratein  ampstations,  107;  In  tetaaoa,  88k 

Deduunps.    Aneurism,  909. 

Detbnnities,  779. 

Deformity  of  the  femar,  804 ;  of  the  fingers,  899, 

884;  of  the  haod,  838;  of  the  knee,  804;  of 

the  lower  extremity,  801 ;  of  the  spine,  779 ; 

of  the  toes,  822 ;  of  the  upper  extremity,  828. 
Degeneration  of  arteries,  177,  179;  of  thyroid 

gland,  495 ;  of  ovaries,  cystic.  771. 
De  Locerda.    Serpent-wounds,  treatment  of,  80. 
Ueligation,  tide  ligation ;  of  arteries,  vide  artery ; 

cause  of  arteritis,  173;  forangeinma,  197;  for 

cutaneous  vascular  tumors,  182;  occlusion  of 

arteries  by.  188. 
Delpech.     Ligation  of  axillary  artery.  360. 
Demarlcation,  line  of,  in  gangrene,  101. 
Demarquai.   Injections  for  vascular  tumors,  198. 
Demarre.     Retractors,  411. 
Denis.    Coagulation  of  blood.  167. 
Dennia.    Emphysema  of  abdominal  cavity,  587; 

open  method  of  treating  amputations,  119. 
Deposits,  urinary,  641. 
Depression  of  cranial  bones  in  fractures  of  the 

skull,  284, 
Dermatitis,  84.  163. 
Dermoid  cysts,  850;  of  the  mamma,  517;  of  the 

ovary,  774, 
Der  mo  plasty,  94. 

Destruction  of  sitin  by  acids,  etc.,  07. 
Detachment  of  rclina,  434. 
Deviation  of  nasal  septum,  445. 
Diabetes  metlitus.  643. 
Diachylon  plaster  for  ulcers,  99 ;  in  bums,  94 


Dii^)hrBgiBatic"  hernia,  5W ;  twatmen^  tnS, 

Diarriitea  in  liospital  gangrai^  106» 

IMok.    Onm  bougie,  088l 

IMdot.    Operation  for  web-flnget,  880l 

DieffenfaadL  Amputation  of  Mp^  155 ;  iUbo- 
pla8ty.448.   • 

Digital  compression  In  aneortstD,  907. 

Digitalis  for  aneurism,  900. 

Diffuse  wenrism,  90S,  904 

Diphtberia,lai7ngealtnbef(n>,til9;  faadwotooiy 
in,  499. 

Diphtheritic  oonjunotivitis,  410. 

Diltiation  of  preputial  orifice,  711,  71S;  o<  ns- 
sels  in  artoritis,  179 ;  in  iuflammatiwi,  56 ;  ol 
nrMhral  stricture,  689.  * 

Diplopia,  488. 

Direct  pressure,  for  aneurism,  906. 

Director,  grooved,  48. 

Disarticulation  at  astragalus,  188 ;  at  caloaneos, 
189;  at  carpo-metacarpal  joint,  124;  at  carpo- 
radial  joint,  186;  at  hip,  1S8;  at  knee,  148; 
at  metatarsal  joint,  186;  at  sfaonlder,  181, 188; 
at  taiao-metatarsal  joint,  185 ;  at  tibio4anal 
j<rint,  14S;  of  flnger-i^uJanges,  131 ;  of  toea, 
185. 

Disdasion  for  cataract,  422. 

Diseases  of  the  joints,  8S1. 

DisinteotioQ  in  hospital  gangrene,  100;  of  hands 
in  amputations,  110;  of  Instmments,  & 

Dislocations,  825;  complicated,  825;  compcknnd, 
825;  oongeoital,  826;  diagnosis,  825;  partial, 
825;  pathological  anatomy  of,  888 ;  pathologi- 
cal, 340;  primitive,  325;  prognosis  of,  846; 
secondary,  835 ;  traumatic,  335,  340. 

Dislocation  of  the  ankle,  848;  backward,  8M; 
compound,  349;  forward,  349;  inward,  346; 
outward,  348;  of  the  astragalus,  349;  of  the 
clavivle,  336 ;  of  the  elbow,  334 ;  of  the  fibula. 
at  ankle,  348,  349 ;  of  the  fingers,  338 ;  of  the 
foot,  348 ;  of  the  hand.  337 ;  of  the  hip-joint, 
838;  congenital,  840:  diagnosis,  340;  iliac. 
340,  344;  pubic,  339,  345;  reduction,  843; 
with  pulleys,  344;  sciatic,  340;  sUtistics,  339 ; 
thyroid,  341,  844 ;  of  the  humerus.  827 ;  sub- 
acromial, 333;  subcoracoid,  827;  snbclavicu- 
lar,  837.  830;  subglenoid,  830;  subspinous, 
833 ;  of  the  jaw,  326 ;  of  the  knee,  346 ;  of  the 
lower  jaw,  335;  of  the  metacarpo-phalangeal 
joints,  338 ;  of  the  patella,  346 ;  of  the  phalan- 
ges, 336 :  of  the  radial  head  (subluxation),  384 ; 
of  the  radius  and  ulna  at  elbow,  824;  of  the 
ribs,  350;  of  the  shoulder,  337;  subacromial. 
333;  subcoracoid.  327;  of  the  spine,  atlo- 
asoid,  350 ;  occipito-atloid,  850 ;  of  the  tarsal 
joints,  330;  of  the  tarsus,  850;  of  the  thigh, 
338;  of  the  tibia,  347;  of  the  vertebne,  850; 
of  the  wrist,  337. 

Displacements  of  abdominal  organs,  586. 
Dissecting  aneurism,  302,  204 
Diseeotion  wottnds,  84 
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Distal  ligature  for  aneurism  of  aorta,  318. 

Distribution  of  assistants  and  nurses  during  op- 
eration, fiO. 

Diverticulum  of  intestines,  535;  of  cesophagus, 
612. 

Division  of  urethral  stricture,  692. 

Divulsion  of  anus,  599 ;  of  prepuce,  713 ;  of  ure- 
thral stricture,  693. 

Dobbel's  solution,  444. 

Dog-bit«,  81. 

Dorsalis  pedis  artery,  ligation  of,  274. 

Double  crescentic  flap,  117;  rectangular  flap, 
118. 

Double-current  catheter,  634,  687. 

Double-knot,  53. 

Double-needle  suture,  76. 

Drainage  of  bladder,  630,  638 ;  of  skull,  894 ;  in 
amputations,  109,  114;  in  carbuncle,  09;  in 
fracture  of  skull,  394;  in  gunshot-wounds, 
74;  in  osteomyelitis,  278;  in  suppuistion  of 
knee,  364;  in  wounds,  74;  tubes,  7. 

Drains,  bone,  7. 

Dressings,  I;  apparatus  used  in,  1;  application 
of,  after  operations.  53;  after  amputations, 
114, 115;  permanent,  53. 

Dressing-scissors,  42. 

Drilling  for  drainage  of  antrum  of  Highmore, 
471 ;  the  trochanter  in  morbus  cozarius,  362. 

Drills,  bone-,  88,  372. 

Dropsy,  abdominal,  diagnosis,  632. 

Drum  for  testing  edge  of  instruments,  417. 

Dry  gangrene,  103. 

Duct  of  Steno,  affections  of,  466. 

Dugas.    Dislocation  of  humerus,  828,  831. 

Dunglison.    Phlebolites,  300. 

Duoden ostomy,  530. 

Dnodenum,  operations  on,  530. 

Dupuytren,  Case  of  aneurism,  220;  contraction 
of  palmar  fascia,  830 ;  opemtion  for  strangu- 
lated intestine,  570;  method  of  amputation  at 
shoulder- joint,  134. 

Dura  mater,  carcinoma  of.  385 ;  sarcoma  of,  385. 

Durante.  Permanent  occlusion  of  arteries  after 
deligation,  189. 

Dutoit,    Case  of  aneurism,  327. 

Ear,  adhesions,  438 ;  cartilaginous  tumors,  438 ; 
diseases  and  injuries,  438;  drooping,  438;  hy- 
pertrophy, 438 ;  instruments  for,  438 :  specula 
for  examining,  439 ;  wounds,  438. 

Bburnated  osteoma,  836;  ostitis,  276. 

Ecchymonia,  19.1. 

Ecchinococci,  ride  hydatid. 

£craseur,  in  ablalion  of  the  tongue,  486. 

Ectropion,  401. 

Eczema  of  the  anus,  594;  of  the  eyelids,  405;  of 
the  nipple,  513;  of  the  scrotum,  734. 

Edison.    Electric  illumination,  44. 

Effusion,  serous,  into  sht^ath  of  cord,  735 ;  into 
tunica  vaginalis,  785 ;  of  joint,  vide  synovitis. 


Elastic  bandage,  Esmarch's,  41 ;  fiber  in  veins, 
105{  160;  ligature,  41;  for  flstula  ani,  508; 
silk  for  varix,  300. 

Elbow-joint,  amputation  at  the,  136;  anchylosis, 
837;  disarticulation,  334;  dislocation  at  the, 
334;  cxsection,  377;  synovitis,  367. 

Electric  arc  in  suprapubic  cystotomy,  655. 

Elephantiasis,  200;  nffivoid,  196;  of  the  head, 
883 ;  of  the  scrotum,  734. 

Elevation  as  a  haemostatic  in  wounds,  73 ;  in  ery- 
sipelas, 86;  in  gangrene,  102;  in  inflamma- 
tion, 57;  in  phlebitis,  171;  of  parts  of  skull, 
301. 

Elliot.  Cose  of  aneurism,  of  innominate  artcrj', 
217. 

Emboli,  167. 

Embolism,  arterial,  188;  fatty,  383. 

Embryonic  tissue  in  inflammation,  56;  in 
wounds,  69. 

Emergency  tourniquet,  72. 

Emigration  of  leucocytes  in  inflammation,  55. 

Emmet.  Cervix-scissors,  763;  needles,  43;  pe> 
rinKorrhaphy,  757. 

Emmetropia,  426. 

Emphysema  of  abdominal  cavity,  587;  subcuta- 
neous, in  gangrene,  101. 

Emprostholonos  in  tetanus,  89. 

Empyema,  552;  diagnosis,  583;  irrigation  of,  4, 
523. 

Encephalocele,  385, 

Encephaloid,  830;  of  mammary  gland,  518;  of 
rectum,  605. 

Enchondroma,  856;  of  ear,  438;  of  larynx,  506; 
of  lower  jaw,  474 ;  of  mamma,  516 ;  of  parotid 
gland,  468 ;  of  tongue,  483 ;  of  testicle,  748. 

Endarteritis,  171,  175;  obliterans,  174;  syphi- 
litic, T28,  724. 

Endocarditis  rheumatica,  187. 

Endophlebitis,  163. 

Endostitis,  375. 

Enostosis,  856. 

Ensor.  Case  of  aneurism,  of  the  innominato  ai^ 
tery,  317. 

Enterocele,  551. 

Enteroiithes,  531. 

Enterostomy,  537. 

Entropion,  404. 

Enucleation  of  eye,  416;  of  tumor  of  mamma, 
520. 

Eosine-tcst-gaiizo,  9. 

Epicanthus,  405. 

Epicystotoray,  654.  657,  664. 

Epididymitis,  744;  chronic,  737;  gonorrhoea!, 
083 :  tuberculous,  747. 

Epilepsy,  operation  for,  398. 

Epiphora,  405. 

Epiploccle.'551. 

Epispadias,  705. 

Epistaxis.  443. 

Epithclia  in  the  urine,  643. 
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Epithelioma,  830,  840 ;  of  the  anus,  605 ;  of  the 
bladder,  640 ;  of  the  breast,  619;  of  the  intes- 
tine, 530;  of  the  larynx,  506;  of  the  lip,  453; 
of  the  mammary  gland,  519 ;  of  the  nipple, 
613 ;  of  the  nose,  444 ;  of  the  cesopbagns,  511 ; 
of  the  penis,  707;  of  the  rectum,  536,  606; 
of  the  scrotum,  488 ;  of  the  vulva,  757. 

Equinia,  82. 

Equinus,  talipes,  811. 

Erectile  tumors,  195. 

Erichsen.    Exarticulation  of  phalanges,  131. 

Ergot  as  a  haemostatic,  71;  for  aneurism,  206, 
211;  for  anguioma,  197;  for  hematuria,  646; 
in  abdominal  hnmorrhage  after  rupture  of 
organs,  567. 

Erysipelas,  84,  86, 163 ;  dressings  in,  87 ;  isolation 
in,  86;  local  treatment,  86;  of  scrotum,  734; 
phlegmonous,  86 ;  precautions  against,  87 ; 
prophylaxis,  86. 

Erythema.  85,  163 ;  anal,  86 ;  gyratum,  86 ;  iris, 
86;  nodosum,  86;  of  anus,  694. 

Escape  of  leucocytes  from  blood-vessels  in  in- 
flammation, 55. 

Escbarotic,  for  angeioma,  107. 

Eserine  in  extraction  of  cataract,  431. 

Esmarch's  bandage  during  irrigation,  8 ;  for 
aneurism,  308;  for  vounds,  73;  in  amputa- 
tions, 108 ;  chloroform  apparatus,  S8 ;  method 
of  curing  angeioma,  197;  of  exarticulation  at 
shoulder- joint,  134 ;  at  carpo.  metacarpal  joint, 
134;  of  exarticulation  of  phalanges,  121;  of 
treating  aneurism,  209. 

Ksophoria.  433. 

Ether,  administralinn  of,  by  the  rectum,  36; 
inhalation  of,  25;  inhaler,  88;  in  the  reducing 
of  fractures;  2S4;  solution  of  iodoform  in, 
5;  spasm  of  glottis  in  inhalation  of,  29;  spray, 
for  local  anii'sthesia.  24. 

Evacuation  of  abscess,  64;  of  gas  from  intes- 
tine, 538 ;  of  liver,  583. 

Evans.    Anourisni  of  innominate  artery,  210. 

Evertiion  of  the  bladder,  037. 

Examination  of  urine,  G41. 

Excision  of  astragalus,  376;  of  branches  of  fifth 
nerve.  47:1;  of  cervix  uteri,  764;  of  hiemor- 
rhoids.  616;  of  joints,  308  ;  of  malignant  neo- 
pliistns,  846;  of  Meekel's  ganglion,  473;  of 
moles,  201 ;  of  the  ankle-joint.  360,  374 ;  of  the 
breast,  fil9;  of  the  carpus,  3HI ;  of  the  clavicle, 
523 :  of  the  colon,  540 ;  of  the  ellww,  377 :  of 
theoye.  410:  of  the  gall-bladder.  589;  of  the 
hip-joint,  308;  in  coxitis,  360  ;  of  the  inferior 
dental  nervo,  470;  of  the  Interphalangeal  ar- 
ticuiiitions,  381 ;  of  the  intestine,  539 ;  indica- 
tions for.  549 ;  of  the  kidney.  626 :  of  the  knee- 
joint,  370 ;  in  suppuration.  364  ;  of  the  larynx, 
,^04;  of  the  lower  jaw,  475;  of  the  maxillary 
nerves,  473 ;  "f  the  metacarpal  articulations, 
.3H1  :  of  (he  (psopliagus,  511  ;  of  the  parotid 
glaiu],  469;  of  the  prolapsed  rectum,  010;  of 


the  pylorus,  526,  638 ;  of  the  rectum,  806;  of 
the  ribs,  631,  62S ;  of  the  scapula.  523 ;  of  the 
shoulder- joint,  367, 876 ;  of  the  spbeno-maxil* 
lary  ganglion,  47S ;  of  the  spleen,  586 ;  of  tbs 
submaxillary  gland,  470;  of  the  tarsus,  819; 
of  the  testicle,  749;  of  the  thyroid  gland,  496; 
of  the  tongue,  484,  485 ;  of  the  tonsils,  490 ; 
of  the  upper  jaw,  473 ;  of  the  wrist-joint,  368, 
S79;  of  vascular  tumors,  193;  of  wounds  id 
rabies,  82. 

Exophthalmic  goitre,  497. 

Exophoria,  433. 

Exostosis,  856:  of  the  skull,  885;  in  fractures, 
283. 

Expediency,  amputations  of,  107. 

Exploration  of  cranial  vault,  891 ;  of  kidney, 
^ ;  of  urethra,  689,  et  seg. 

Exsection,  vide  excision, 

Exsector,  89. 

Exstrophy  of  the  bladder,  627;  operation  for, 
628. 

Extension,  after  exsection  of  hip,  860 ;  for  mor- 
bus coxe,  858 ;  for  synovitis  uf  hip,  853 ;  of 
knee,  863. 

External  carotid,  ligation  of,  344. 

External  iliac,  aneurism  of,  229 ;  ligation  of, 
366,36a 

Extirpation,  vide  excision;  of  angiomato,  197; 
of  lymphatic  glands,  164;  of  Meckel's  goa- 
glion,  472 ;  of  the  eye,  416 ;  of  the  fifth  nerve, 
473 ;  of  the  kidney,  686  ;  of  the  parotic  gland, 
469;  of  the  spleen,  566;  of  the  submaxillary 
gland,  470 ;  of  the  thyroid  gland,  496 ;  of  the 
upper  jaw,  473. 

Estraetion  of  cataract,  420 ;  of  foreign  bodies 
through  the  urethra,  701 ;  of  the  teeth,  477. 

Eye,  390;  bandage  for,  30:  cysts,  sebaceous, 
of,  398;  enucleation  of,  416;  examination  of 
the,  435;  nicvi  near  the,  397;  new  formations, 
397 ;  plastic  operations  near  the,  397 ;  tumors 
near  the,  398;  syphilis,  726;  wounds,  397. 

Eyelids,  affections  of,  396,  et  seg, 

Fabrizzi.     Rhinoplasty,  450. 

Face,  bandage  for,  20;  contusions,  396;  gun- 
shot-wound*. 396;  wounds,  395. 

Facial  artery,  ligation  of,  250. 

Facial  nerve,  injury  to,  in  extirpation  of  pa- 
rotid, 469  ;  in  ligation  of  external  carotid,  347. 

Fallopian  tubes,  inflammation  of,  770. 

False  aneurism,  202,  204. 

False  knot,  52. 

Faseia-knifo.  35. 

Fasciotomy  in  Dupuytren's  contraction,  831 ;  in 
pes  equino- varus,  818. 

Feeal  fistula,  549  ;  diagnosis  and  treatment,  574. 

Fehleisen.     Erysipelas -coccus,  84. 

Felon,  834. 

Femoral  artery,  aneurism  of,  380;  ligation  of. 
209. 
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Femoral  hernia,  S54;  diagnosis  and  treatment, 
570. 

Femur,  307;  dislocations,  838;  fractures,  807, 
ei  atq. ;  osteotomy,  803,  804. 

Ferguson.  Case  of  aueuriam,  318,  237 ;  lithot- 
omy guide,  658. 

Fever  of  reaction,  53;  syphilitic,  791. 

Fibrin,  theory  of  formation  of,  168. 

Fibro-chondroma,  856. 

Fibro-lipoma,  851. 

Fibroma,  852 ;  of  antrum  of  Highmore,  471 ;  of 
bladder,  640 ;  of  intestine,  586 ;  of  larynx,  506 ; 
of  lips,  455 ;  of  lower  jaw,  474 ;  of  mamma, 
616;  of  nipple,  513;  of  noee,  448:  of  parotid 
gland.  468 ;  of  tongue,  488  ;  of  tonsils,  490 ;  of 
urethra,  706. 

Fibromyoma  of  intestine,  B36 ;  of  lower  jaw,  474 ; 
of  ovary,  776. 

Fibrous  union  in  fractures,  833. 

Fibula,  dislocations  of,  at  ankle,  348 ;  fractures 
of,  318. 

Fifth  nerve,  excision  of  branches  of,  478. 

Figure-of-eight  bandage,  13. 

Fingers,  amputation  of  the,  120 ;  bandages  tor, 
18:  contraction,  830 ;  deformities,  829;  disar- 
ticulation, 131 ;  jerk-,  882 ;  snap-,  633 ;  super- 
numerary, 839;  syphilis,  726;  wehlwd,  839. 

Fischer,  Case  of  aneurism,  330;  wounds  of  the 
heart,  524 

Fissure  of  the  anus,  5B4,  599 ;  of  the  lips,  454 ; 
of  the  nares,  444 ;  of  the  nipple,  513 ;  of  the 
palate,  479. 

Fistule,  biliary,  684  ;  dissecting  out,  697;  fecal, 
549 ;  diagnosis  and  treatment,  674 ;  intestinal, 
549 ;  of  the  an^^  512,  595 ;  operation  for,  597 ; 
of  the  (esophagus,  613 ;  of  the  scrotum,  785 ; 
salivary,  466 ;  vesico-vaginal,  761. 

Fixation  of  knee,  for  suppuration,  864;  of  shoul- 
der, 367. 

Flap,  double  crescentic,  117;  double  rectangu- 
lar, 118;  modified  circular  skin,  117;  mixed, 
118;  oblique  solid,  by  transfixion,  116;  by  cut- 
ting from  the  surface,  116;  oval,  117;  skin, 
circular,  116,  139;  solid,  circular,  110; 

Flaps,  formation  of,  in  amputation,  109, 116, 118. 

Flat-celled  epithelioma,  8^. 

Plat  foot,  831. 

Fletcher.  Serpent -venom,  79 ;  treatment  of  sei^ 
pent-bite,  79. 

Flexion  of  fingers,  880;  of  toes.  824 

Flint    Fatality  of  rabies,  83. 

Floating  kidney,  627. 

Fluhrer.  Case  of  penetrating  wound  of  skull, 
887;  swinging  cradle,  57. 

Flour,  for  bums,  94 

Foot,  vide  ankle ;  also  amputations,  dislocations, 
etc ;  bandage  for,  15. 

Forbes's  amputation  through  the  tarsus,  138. 

P'orceps,  anatomical-,  43 ;  artery-,  41 ;  bone-,  38 ; 
for  extracting  teeth,  477 ;  for  foreign  bodies  in 


trachea,  608 ;  gouge,  80 ;  hemostatic,  41 ;  lion- 
jawed,  89;  lithotomy-,  660;  mouse-toothed,  41, 
43 :  needle-,  42,  77,  782 ;  phimosis-,  712 ;  sac*, 
777;  seqnestrum-,  39;  Sinus's  needle-,  783; 
urethral,  701. 

Fore-arm,  amputation  of,  137 ;  bandage  for,  14 ; 
fractures  of,  800. 

Foreign  bodies  in  the  anus,  595 ;  in  the  auditory 
canal,  438;  in  the  bladder,  645,  665;  in  the 
bronchial  tubes,  501 ;  in  the  cornea,  411 ;  in 
the  intestines,  530,  530 ;  in  the  larynx,  501 ;  in 
the  nose,  442 ;  in  the  ccsophagus,  443,  607 ;  in 
the  pharynx,  507;  in  the  rectum,  681,  696;  in 
the  skull,  387;  in  the  stomach,  637;  in  the 
trachea,  501 ;  in  the  urethra,  700;  in  the  vit- 
reous humor,  423. 

Formation  of  capillaries  in  veins,  166 ;  in  wounds, 
69. 

Forster.    Pathology  of  tumors,  887. 

Foster,  Cataract,  419;  coagulation  of  blood, 
161. 

Four-tailed  bandage,  20. 

Fowl-bones  as  drains,  8. 

Fox-bite,  81. 

Fracture-hox,  820. 

Fractures,  260;  comminuted,  280;  complicated, 
280;  compound,  260,  384;  crepitus  in,  280; 
direct,  280;  fibrous  union  in,  333;  impacted, 
260;  indirect,  280;  of  the  acetabulum.  307; 
of  the  carpal  bones,  804 ;  of  the  clavicle,  292 ; 
of  the  coccyx,  806;  of  the  corpora  caremosn, 
707;  of  the  femur,  807;  condyles  of,  318; 
great  trochanter,  812;  neck,  807;  shaft,  812; 
of  the  fibula,  318 ;  of  the  toot,  823 ;  of  the  fore- 
arm, 800;  of  the  head,  384;  of  the  humerus, 
295 ;  condyles  of,  207,  208 ;  neck,  anatomical, 
395;  surgical,  305;  shaft,  397;  tuberosities, 
295 ;  of  the  hyoid  bone.  202 ;  of  the  ilium,  807 ; 
of  the  inferior  maxilla,  389;  of  the  innominate 
bone,  306 ;  of  the  ischium,  807 ;  of  the  lar3mx, 
292 ;  of  the  leg,  818 ;  compound,  321 ;  of  the 
lower  jaw.  280;  of  the  malar  bone,  288,  268; 
of  the  metacarpal  bones,  287;  of  the  metatar- 
sal bones,  323 ;  of  the  nasal  bones,  287 ;  of  the 
patella,  814;  compound,  818;  of  the  penis, 
707 ;  of  the  phalanges,  806,  823 ;  of  the  pube^ 
307;  of  the  radius,  300;  at  inferior  extremity 
of,  801;  diagnosis,  337;  at  superior  extrem- 
ity, 800 ;  of  the  ribs,  805 ;  of  the  sacrum,  806 ; 
of  the  scapula,  294;  at  acromion  process  of, 
294;  at  coracoid  process  of,  294;  at  glenoid 
process  of,  205 :  at  spine  of,  295 ;  of  the  skull, 
384;  at  its  base.  384  395;  with  depression, 
384;  of  the  sternum.  305;  of  the  tarsus,  828; 
of  the  tibia.  S18 ;  of  the  ulna,  800 ;  at  coronoid 
process,  300 ;  at  olecranon  process,  200 ;  of  the 
upper  jaw,  286;  of  the  rertebne,  306;  at  ar- 
ticular process,  806 ;  at  spinous  process,  806 ; 
of  the  zygomatic  process,  289;  partial,  280; 
prognosis,  288;  simple,  280;   aubcutaoeoust 
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from  projectiles,  99 ;  lymptoina  of,  881 ;  Cnftt- 

meot  of,  288;  ununited,  888. 
FnuiUin.    PUebolites,  900; 
Fneang  mixtoreB  for  lo«l  wuestheidB,  S4 
Freuod.    HrsterectomT-,  768. 
Frey.    Pathola^  of  the  veiua,  166. 
-  Frloke.    Hut  in  tetanus,  80. 
Friotion-knot,  68. 

Frontftl  bone,  gunsbot-wounds  of,  00; 
Frontal  sinus,  44S ;  absoees  0^884,445, 
*l|k      Frost-bite,  87. 

Fungi  in  inflammation,  60; 
Fongos  hematodes,  lOS. 
Fnrancle,  87. 
Fuaifonn  anenrlsm,  302, 208. 

Oalaotooele,  fil7. 

Oalbanum  in  lymphadenitis,  164. 

Qall-bladder,  S84;  afasoeoa  ot  684;  coneratitHu, 
684 ;  distention  of,  diagnosis,  688. 

Gait    Trephine,  40. 

QalTMio-oauterf  of  tongae,  485. 

OalTano-ponctore  for  aneurism,  SIO;  for  angi- 
oma, 107;  for  rasonlar  tumors,  19S. 

Qimglion,  8S0;  of  Meckel,  excision  of,  478, 

Oangrene,  100;  after  frost-bite,  07;  boqnt^ 
104;  in  chancre,  88;  of  sorotam,  784 ;  of  tissue 
in  inflammation,  66;  of  tissue  in  wounds,  68; 
senile,  lOS. 

Oant  Excision  of  the  tongue,  487;  osteotomf 
of  femur,  80S. 

Oarreau.    Prostatic  Brringe,  67S. 

Gftses  in  gangrene,  100. 

Gastrectomy,  526. 

Gastro-enterostomy,  538. 

Gastrostomy,  510,  525, 

Qastrotomy,  525,  note. 

Gauge  lor  urethral  instruments,  698. 

Gauze,  disinfecting  of,  3;  preparation  of,  9. 

Gay.    Case  of  aneurism,  224;  phlebitis,  169. 

Gen  i  to- urinary  organs,  affections  of,  in  the  fe- 
male, 751 ;  in  tlie  male,  619. 

Genu  valgum,  804;  varum,  800. 

Germs  in  hospital  gangi-ene,  104;  vide  also 
micro-o  rgan  isms. 

Gerster.  Case  of  aneurism  of  innominate  artery, 
217. 

Giant-celled  sarcoma,  844  846. 

Gibney.    Morbus  coiie,  354 ;  Pott's  disease,  790. 

Gibson.    Excision  of  vascular  tumor,  193. 

Gila-monster,  venom  of,  80, 

Qirdner,    Phimosis  forceps,  712;  skin -grafts,  95. 

Oland,  lachrymal,  etc.,  vide  lachrymal,  etc. 

Glanders,  82. 

Glaucoma,  417;  fulminans,  417,  437. 

Gleet,  686;  diagnosis,  672. 

Glenoid  process,  fracture  of,  895. 

Glioma,  846. 

Glossitis,  482. 

Glottis,  spasm  of,  in  ether  narcosis,  30. 


Ohitieal  artery,  aneurism  o^  880 ;  ligation  of,  907. 
Glnbeal  hernia,  666;  dlagoosiB  and  treatnuntt 

678. 
Goitre,  488;  cystic,  484;  exophthalmic^  487;  (^ 

MatiiHu  for,  ^5. 
Gonoooccua,  677.' 
Oonorrhcea,  676;  injections  in,  680;  in  the  fe- 

mide,  686,  767;  syringe  for, 681;  treatment  ot 

679. 
Gonorrfaoeal  bubo,  684;  ophthalmia,  408;  ilwii- 

nu(tism,68S. 
Good  Willie.     Htdlow  needle,  480;   moutb-gag^ 

478 ;  periosteal  levator,  27.  88. 
Gore.    Case  of  aneurism,  388. 
Gosselin.    Arterial  cirsoid  tumors,  180^  191,  IM. 

Gouges,  aa 

Gouging  in  arthritis  of  ankle,  866 ;  of  wrist,  868L 

Gonjon.    Experiments  on  tissue  formation,  56; 

Goulej,    Lithoclast,  661. 

Gout,  cause  of  arteritis,  178. 

Gouty  phlebitis,  168, 168. 

Gowan.    Exsector,  40i 

Gown,  operating,  48. 

Graefe.  Case  of  Mieurism,  2S8 ;  ezoisim  ot  rasoB- 
lar  tumor)  188;  fixatiMi  forceps,  490;  hue- 
lip,  460;  iridectomy,  414;  linear  knife,  480; 
Bpeonlnm,  480;  stnd>ismn8-hook,  426. 

Grafting  of  ddn  for  bums,  04;  Thiersch's  metb-t 
odof,9S. 

Qnmular,  cells  in  wounds,  70 ;  oorposcles,  com- 
pound, 63 ;  metamorphosis  in  wounds,  70; 

Graves's  disease,  407. 

Green.  Calcareous  deposits  in  veins,  199 ;  coagu- 
lation of  blood,  168;  endarteritis,  176,  187. 

Greenfield.    Syphilitic  arteritis,  183,  187. 

Qritti's  amputation  at  the  knee,  153. 

Grooved  director,  44. 

Gross.  Cavernous  tumors,  196;  ligation  of  in- 
ternal jugular  vein,  253;  nievold  elephantiasis, 
196;  phlebitis,  168;  phlebolites,  200:  sarcoma 
of  bone,  645. 

Omening.    DepUating  forceps,  407. 

Gueniot.     Excision  of  vascular  tumor,  193. 

Oum-lancet,  37. 

Gummata,  722;  differential  diagnosis  from  fu- 
runcle, 98 ;  of  tongue,  484. 

Gunderloch  and  Mailer.  Ligation  of  carotid  tor 
vascular  tumor,  102, 

Gunshot  missiles,  91;  wounds,  68;  hemorrhage 
from,  71 ;  of  the  abdomen,  687;  of  the  ali- 
mentary canal,  588 ;  of  the  bladder,  629 ;  of 
the  brain  and  membranes,  386;  of  the  chest, 
533;  of  the  face,  396;  of  the  hand,  case  of, 
833 ;  of  the  heart,  624 ;  of  the  necl^  493 ;  of 
the  skull,  286. 

Onnther's  amputation,  145. 

Gypsum  bandages,  10;  for  fractures,  396,  311. 

Hiematin,  causing  redness  in  inflammation,  66. 
tleematocele,  735. 
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Htematoma  of  the  cord.  741 ;  of  tho  tnnica  vagi- 
nalis, 735 ;  of  the  vulva,  751. 

Hematuria,  619,  643. 

BfGinorrhage  aft«r  extraction  of  teeth,  477;  from 
moles,  liOl ;  in  gunshot-wounds,  21, 92;  in  hos- 
pital gangrene,  105;  in  operations  on  the 
tongue,  485;  method  of  controlling,  486;  of 
the  kidneTs,  619. 

Hemorrhoids,  198,  611;  external,  64;  internal, 
611,  613 ;  ulcers  after.  600.  601. 

Hemostasia,  methods  of,  51 ;  in  wounds,  71 ;  in 
vessels  wounded,  71,  73, 

Hemostatic  forceps,  41. 

Hairs  on  the  lip  455. 

Hale.    Urethral  forceps,  701. 

Hall.    Case  of  aneurism,  223. 

Hallux  valgus.  823. 

Hamilton.  Dislocation  at  elbow,  837;  fracture 
of  humerus,  298 ;  of  lower  jaw,  apparatus  for, 
291 ;  of  malar  bone,  288 ;  of  olecranon,  290 ; 
of  patella,  315 ;  of  radius,  303 ;  of  thigh,  long- 
splint  in,  309 ;  head-stall,  326 ;  long  splint,  for 
osteotomy  of  femur,  802;  for  morbus  ooxe^ 
359 :  phlebitis,  168 ;  sequestrum  forceps,  39 ; 
treatment  of  dislocation  of  hip-joint,  343,  345, 
346. 

Hammer,  88. 

Hammer- toe,  824. 

Hancock.  Disarticulation  at  calcaneo-astragft- 
loid  joint,  140;  operation  for  peritonitis,  578. 

Hand,  amputation  of,  120 :  bandages  for  the,  13 ; 
contractions  of,  831 ;  deformities,  829 ;  disin- 
fection of,  3 ;  phlegmons  of,  834 

Handkerchief-bandages,  20. 

Harelip,  456;  double,  457;  operation  for,  458; 
of  Colles,  460 ;  of  Oraefe,  460 ;  of  Koenig,  460 ; 
of  Langenbeck,  459;  of  Malgaigne,  459;  of 
N^lston,  459. 

Harris.    Tooth-forceps,  477. 

Hart.    Excision  of  vascular  tumor,  193. 

Haussmann.    Epithelioma  of  intestine,  536. 

Hayden.    Case  of  aneurism,  234. 

Head,  bandages  for,  18, 19,20;  gunshot-wounds, 
387;  injuries  and  affections,  882;  net,  21; 
wounds,  380. 

Headache,  syphilitic,  721. 

Healing  of  wounds,  78. 

Heart,  524;  gunshot-wounds,  524;  syphilis,  724; 
wounds,  524. 

Heart-failure  in  ether  and  chloroform  narcosis, 
32. 

Heat,  as  a  hirmostatic  in  wounds,  73 ;  bodily,  in 
tetanus,  89;  in  inflammation,  54;  treatment 
of  gangrene  by,  101 ;  of  inQammation  by,  60. 

Heath.    Case  of  aneurism,  215,  216,  217. 

Heine.    Excision  of  vascular  tumor,  192. 

Heitzmann.  Structure  of  arteries,  172 ;  of  veins, 
165. 

Heloderma  suspectum,  80. 

Hemeralopia,  ^4. 


Hemianopsia,  424. 

Hemiglossitis,  482. 

Hemiplegia,  operation  for,  891. 

Henle.    Prostatic  muscle,  639. 

Henry.    Scrotal  clamp,  734. 

Hepatic  abscess,  582. 

Hernia,  550;  cerebral,  385  ;  diagnosis,  S56,  TS6; 
diaphragmatic,  655;  treatment,  573;  femoral, 
553 ;  diagnosis  and  treatment,  570 ;  operation 
for,  571 ;  gangrenous,  639 ;  gluteal,  556 ;  in- 
guinal, 550  ;  irreducible,  572  ;  lumbar,  555 ; 
needles,  562 ;  obturator,  555  ;  of  the  bladder, 
629;  of  the  brain,  38.5;  of  (he  labium,  758;  of 
the  lungs,  524  ;  of  the  ovary,  758 ;  of  the 
spleen,  586;  omental,  diagnosis,  738;  opera- 
tion for,  McBumey's,  659;  Mscewen's,  562; 
radical  c^r(^  for,  559;  statistics  of,  550;  stran- 
gulated, 666 ;  treatment  of,  558 ;  truss  for,  558 ; 
umbilical,  554;  diagnosis  and  treatment,  572 ; 
vaginal,  555;  ventral,  554;  treatment  of,  673; 
vesical,  620. 

Herpes,  corneal,  412;  of  anus,  594;  of  penis, 
713. 

Heterophoria.  433. 

Hey.  Modification  of  Lisfranc's  ampatation 
of  the  foot,  137;  saw  for  elevation  of  cranium, 
392. 

Heubncr.     Syphilitic  arteritis,  188. 

Hewitt.    Pruritus  vnlvie,  758. 

Hewson.    Cose  of  aneurism.  219. 

Highmore,  Antrum  of.  affections  of,  471,  vide 
antrum. 

Hilton.    Case  of  aneurism,  227. 

Hip-joint,  anchylosis  of,  801  ;  amputation  at, 
154,  158;  bursitis  of,  357;  deformities,  801; 
disease,  353;  treatment  of,  358;  dislocations, 
338;  exsection,  368 ;  neuralgia,  357;  osteoto- 
my near  the,  802;  ostitis,  357 ;  rheumatism  of 
muscles  of,  367;  synovitis,  357;  tuberculosis, 
354. 

Hobart.  Case  of  aneurism,  315 ;  case  of  ligation 
of  subclavian  and  carotid,  257. 

Hodges.    Case  of  aneurism,  219. 

Hodgkins.     Disease,  163. 

Hodgson.    Phlebolites,  200. 

Holder.  Lid,  402;  needle,  42,  77;  knife,  765; 
vide  apparatus. 

Holding.    Method  of.  scalpel.  51. 

Holmes.  Arterial  cirsoid  tumor,  191;  case  of 
aneurism,  210,  219.  226;  elastic  hall  for  com- 
pression in  aneurism,  227;  phlebolites,  20(X 

Holmgren.    Color  tests,  424. 

Holt.    Self-reUining  catheter,  638, 

Homatropine,  428. 

Hood-bandage,  20. 

Hordeolum,  399. 

Horse-hair  for  drains,  78 ;  in  aneurism,  210. 

Homet-sting,  81. 

Horns  of  the  scalp,  383. 

Horsley.    Brain-surgery,  891. 
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Hospital  gangrene,  104. 

Hot  water  for  cootrolling  luemorrtia^  in  the 
brain,  392. 

Hoffsbip'a  caverns  in  ioflamniatioa  of  bone, 
275. 

Humerus,  dislocations  of,  827;  fracture,  39S. 

Humphrey.    Amputation  of  the  penis,  700. 

Hunter.  Aneurism,  ligation  of  arteries  in,  207, 
200. 

Hunter,  J.  B.    Vaginal  hysterectomy,  769. 

Hutchison,  Case  of  aneurism,  219  ;  shoe  in 
morbus  coxte,  &59. 

Hutchinson.     N»vt,  197;  phlebitis,  lOS,  169. 

Button.     Case  of  aneurism,  318. 

Hyalitis,  423. 

Hydatids  of  the  bladder,  640;  of  the  gaU-blad- 
der,  584 ;  of  the  kidney,  622,  628 ;  of  the  liver, 
688 ;  of  the  mammary  gland,  617 ;  of  the  thy- 
roid gUnd,  494,  497. 

Hydrocele,  735;  diagnosis,  657;  bllocnlar,  737; 
congenital,  736;  encysted,  738;  of  the  sper- 
matic cord,  735 ;  nidlcid  cure  of,  739 ;  symp- 
toms, 737 ;  treatment,  738, 

Hydrocephalus.  386 ;  tapping  for,  886. 

Hydrogen  gss  in  intestinal  wounds,  588. 

Hydroma,  165. 

Hydronephrosis,  621 ;  diagnosis,  579, 

Hydrophobia,  81. 

Hydrops  of  antrum  of  Highinore,  471. 

Hydropyonephrosis,  6S1. 

Hydrorhachis,  TOO. 

Hyoid  bone,  fracture  of,  293. 

Hypencmiu  in  inflammation,  54,  55. 

Hyperdistention  of  abscess,  64. 

Hypermetropia,  420,  428,  429. 

Hyperostosis  of  antrum,  471. 

Hyperphoria.  433. 

Hyperplasia  of  parotid  gland,  468;  of  thyroid 
gland,  493. 

Hypertrophy  of  the  nuricle,  438;  of  the  lips, 
44i> ;  of  the  mftmmarr  gland,  .515 ;  of  the  mu- 
cous memlmine,  443  ;  of  (he  nose.  446 ;  of  the 
parotid  ({luiid.  488 ;  of  the  prostate  pland,  606 ; 
of  the  skill,  201 ;  of  the  thyroid  gland,  493:  of 
the  tongue,  4811;  of  the  tonsils,  490;  of  the 
turbinatL'd  tufts,  444. 

Hypodermic  injections  of  carbolic  acid  in  erysip- 
elas, 87;  of  cocaine,  22, 23  ;  of  ergotasa  hinmo- 
sttttic,  77 ;  of  whisky.  27,  33 ;  in  syncope.  77, 

Hypodermic  syringe,  in  diagnosis  of  abscess,  64 ; 
of  synovitis  of  the  knee,  362. 

Hypopyon.  412. 

Hypophosjihites  in  fnnincle,  97 ;  in  morbus  coxs. 
360;  in  rhachitis,  279. 

Hypospadias,  70.1. 

Hysteria.  89. 

Hysterectomy,  ahdoroinal,  700;  during  pregnan- 
cy. "68;  for  iiliro-myomata,  769,  770;  vaginal, 
765. 

Hysterotomy,  70C. 


Ice-bag.  S8. 

Idiopathic  arteritis,  177;  phlebitis,  168, 168. 

Ileocolitis  after  ether  narcosis,  88. 

Ileo-colostomy,  650. 

Iliac  artery,  common,  aneurism  of,  S29;  com- 
pression of,  78,  154 ;  ligation  of,  864 ;  extanal, 
aneurism  of,  229;  ligation  of,  266-208;  for 
femoral  aneurism,  230 ;  iutemal,  aneuriBm  of, 
229 ;  ligation,  266. 

Ilium,  fracture  of,  307. 

Immediate  amputations,  107 ;  exsection  of  strui- 
gulated  intestine,  569. 

Impactions  of  cerumen  in  the  f^r,  489 ;  of  fec«l 
matter  in  the  intestine,  530, 

Imperforate  anus,  574. 

Incised  wounda,  68. 

Incisions  in  anthrax,  64;  in  carbnncle,  98;  in 
dislocations,  822 ;  in  erysipelas,  87;  in  tnnin* 
cles,  97;  in  gangrene,  102,  108;  in  hospital 
gangrene,  105;  in  inflammation,  57 ;  in  lym- 
phadenitis, 104;  in  lymphangitis,  163;  In  mor- 
bus cox»,  860 ;  in  periostitis,  277 ;  in  f^lebitis, 
171 ;  in  suppurations  of  the  knee-joint,  86S ; 
of  the  shoulder-joint,  867;  in  swdling  after 
serpent-bites,  80;  in  tetanns,  89. 

Incision  of  abdomen  for  intestinal  occlusion, 
688;  of  cold  abscess,  66;  of  prepuce,  718. 

Incontinence  of  nrine,  638. 

Incubation  of  erysipelas,  84 ;  of  rabies,  82. 

Indications  for  amputation,  106;  for  change  of 
dressings,  63,  116;  for  the  substitution  of 
chloroform  for  ether,  25. 

Index-finger,  amputation  of,  123. 

Indolent  ulcer,  99. 

Infantile  hernia,  553. 

Infected  surfaces,  iodoform  on,  5. 

Inferior  maxilla,  dislocation  of.  325,  mde  jaw. 

Inferior  thyroid  artery,  ligation  of,  250. 

Infiltration  of  urine,  630. 

Inflammation,  M ;  abscesses  in,  63 ;  acute,  54 ; 
bleeding  in,  57 ;  calomel  in,  64 :  causes  of,  .54 ; 
cicatrization  in,  54;  cold  applications  in,  58: 
compression  in,  58;  constriction  of  arteries  in. 
58:  counter-irritants  in,  60;  formation  of 
capillaries  in,  60  ;  heat  in,  54 ;  in  treatment  of, 
68;  in  bone,  273:  local  symptoms  of,  34;  of 
penis,  706;  pain  in,  54;  phenomena  of,  54; 
poultices  in  treatment  of,  58;  resolution  in. 
56 ;  suppuration  in,  67 ;  swelling  in,  54 ;  symp- 
toms of,  54 ;  treatment  of,  58 ;  venesection  in. 
57 :  vesicants  in.  59 :  warm  applications  in,  58 ; 
without  sepsis.  60. 

Ingrowing  nail.  825. 

Inguinal  bubo.  684,  715. 

Inguinal  hernia,  550;  congenital,  558;  diagnosis 
of,  .556 ;  symptoms  of,  555 ;  in  the  female,  570. 

Inhalers,  ether-,  28, 

Inherited  syphilis,  7.33. 

Injeclions,  hypodermic,  vide  hypodermic;  of 
carbolic  acid  in  erysipelas,  81 ;  of  cocaine,  23. 
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Injections,  in  anenrism,  310 ;  in  arterial  rariz, 
190;  in  goDorrhcea,  S80;  in  hydrocele,  788;  in 
vascular  tumors,  193. 

In-knee,  804. 

Innominate  artery,  aneurism  of,  212.  216 ;  liga- 
tion of,  335 ;  tor  subclavian  aneurism,  323. 

Innominate  bone,  fracture  of,  80. 

Inoculation,  for  rabies,  83 ;  in  tetanns,  88. 

Instruments,  surgical,  35 ;  disinfection  of,  8 ; 
trays  for,  48. 

Intercostal  arteries,  ligation  of,  363. 

Intercostal  artery,  superior,  ligation  of,  256. 

Interdental  splints,  3&0. 

Intermediate  suture,  548. 

Internal  carotid  artery,  ligation  of,  343 ;  jugu- 
lar vein,  ligation  of,  387,  358;  iliac  artery, 
aneurism  of,  329 ;  ligation  of.  366 ;  mammary 
artery,  ligation  of,  355,  359 ;  maxillary  artery, 
ligation  of,  253;  pudic  artery,  ligation  of,  368. 

Interphalangeal  amputations,  130;  exsections, 
881 ;  joints  synovitis  of,  868. 

Interrupted  suture,  58,  67. 

Intestine,  concretions  in,  530;  constriction  o^ 
835;  exsection  ot,639;  fistnla  of,  549 ;  foreign 
bodies  in,  331 ;  gunshot-wounds  of,  588 ;  in- 
ternal stranguIatioD,  535 ;  intussusception,  532 ; 
obstruction,  530;  occlusion  of,  abdominal  flec- 
tion for,  688 ;  puncture  of,  in  obstruction,  588 ; 
suture  of,  S38,  543,  643,  589 ;  wounds  of,  S87. 

Intima,  in  endarteritis,  176 ;  of  arteries,  173 ;  of 
veins,  163;  rapture  of,  a  cause  of  arteritis, 
174. 

Intraperitoneal  dbscess,  579. 

Intratrochanteric  section  of  femur,  602. 

Intravenous  injections,  78,  ^0. 

Intussusception,  532,  539. 

Invagination  of  intestines,  633. 

Involucrum,  275. 

Iodides,  in  aneurism,  206;  in  funincle,  97;  in 
goitre  (cystic),  495;  in  Pott's  disease,  799;  in 
syphilis,  730. 

Iodine  in  spina  bifida.  800. 

Iodoform  as  an  antiseptic,  8 ;  for  ampntations, 
110;  gauze,  0;  in  war,  92;  in  hospital  gan- 
grene, 105 ;  solution  of,  in  ether,  5 ;  supposi- 
tories, 602,  607 ;  vaseline  for  bums,  94 ;  tor 
ulcers,  100. 

Iridectomy,  412,  415,  417;  with  extraction  of 
cataract,  431. 

Iris-forceps,  417.  , 

Iris-scissors,  417. 

Iris,  syphilis  of  the,  416,  733.  726. 

Iritis,  415;  rheumatic,  416;  syphilitic,  415,722, 
726. 

Iron,  chloride  of,  in  aneurism,  206,  211 ;  in  fu- 
runcles, 97 ;  perchloride  of,  in  phlebitis,  171 ;  in 
vascular  tumors,  198, 197. 

Iron-dyed  silk  for  sutures,  8. 

Irrigation,  continuous,  5 ;  in  amputations,  130; 
during  operation,  63 ;  in  inflammation,  68 ; 


of  knee-joint,  868 ;  of  woands,  8,  61,  74 ;  of 
gunshot -wounds,  92. 

Irrigator,  6,  7. 

Irritable  ulcers,  IOOl 

Irritation,  a  cause  of  inflammation,  66 ;  of  ma- 
lignant tumors,  840. 

Ischium,  fracture  of,  307. 

Isolation  of  patients  tor  hospital  gangrene,  106, 

Jaeger's  keratome,  417;  lid-holder,  403. 

James.    Case  of  aneurism,  239. 

Janeway.    Case  of  albuminuria,  643. 

Jar  vis's  snare,  443. 

Jaw,  lower,  470;  affections  of,  474;  anchyloos, 
476;  bandage  for,  118;  dislocation,  836;  ex- 
cision, 475 ;  fracture,  389 ;  necrosis,  471 ;  phos- 
phorus disease,  471 ;  upper,  471 ;  abscess,  470; 
excision,  473 ;  fractures,  289 ;  syphilis,  471. 

Jequirity  in  pannus,  413. 

Jerk-finger,  832. 

Joints,  diseases  of  the,  851 ;  surgery  of  the,  836; 
syphilis,  734 

Jones,  Sydney.    Excision  of  vascular  tumor,  193, 

Jones,  Wharton.    Ectropion,  403. 

Jugular  vein,  ligation  of,  337,  353;  wounds  of, 
in  ligation  of  the  carotid,  2S8. 

Juniper-oil  for  bone-drains,  8 ;  tor  catgat,  2. 

Jury  mast,  791,  795. 

Jute,  9. 

Keen.    Brain-surgery,  S93. 

Keith.    Hysterectomy,  770. 

Kelotomy,  606. 

Kelsey.    Hteraorrhoidal  syringe,  668. 

Keratitis,  41 1 ;  diffuse,  41 1 ;  herpetic,  413 ;  phlyo- 
tcnular,  418;  secondary,  412 ;  traumatic,  418; 
ulcerative,  413. 

Key.    Case  of  aneurism.  319. 

Keyes.  Operation  for  varicocele,  741 ;  varicocele 
needle,  741 ;  wire  stylet,  636. 

Key-hole  saw,  87. 

Kidney,  619;  abscess  of  the,  620;  calcnii,  620, 
623, 626. 646 ;  carcinoma,  624 ;  contusions,  619 ; 
cysts.  623 ;  displacement,  637 ;  dropsy,  621 ; 
encepbaloid,  634;  exploration  of,  625;  extir- 
pation, 636;  floating,  637;  hemorrhage  frcHn, 
610;  hydatids,  633;  hydronephrosis,  621 ;  tn- 
mors,  638 ;  syphilis,  TiH ;  wounds,  619. 

King.  Case  of  aneurism,  217;  snake-bite,  70; 
scrotal  clamp,  743. 

Kingdon.    Hernia  statistics,  650. 

Kiotome,  671. 

Knapp.    Entropion  clamp,  404. 

Knee,  affections  of,  862;  amputation  at,  150; 
anchylosis  810;  bandage  for  the,  16;  disloca- 
tions, 846;  exsection,  870;  knock-,  804;  osteo- 
arthritis of,  868 ;  synovitis,  862. 

Knife-holder,  765. 

Knives;,  amputating,  86. 

Knock-knee,  804. 
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KtMt,  6S,  75;  doable,  (9;  MotioD,  09;  in  inte»- 
tinal  sutores,  648;  in  gutnm,  TC;  soigfiaa% 
58;  reef,  OS. 

Knotted  band*^  19. 

Koch.    CorroBire  RibUinide,  S. 

Koober.  DUlocAtion  ot  bumenu,  trestnieBt  of, 
828 ;  excision  of  tongue^  487 ;  myzmdema 
after  goitrons  tumors,  ^0 ;  tbyroideotomy, 
407;  tumon  of  qiididjrmis,  741. 

I&eaig.    Harelip,  400;  rfainopka^,  448. 

KoUer.    Cocaine,  39, 

Kraekowitier.  Ctraoid  aoeiirinn,  194;  entero- 
Tesioal  fistula,  07K. 

KUU.  Case  of  ligation  of  ntbolavlan  and  ca- 
rotid, 907;  ligation  of  earotid  for  Tiaonlar 
tatam,  193. 

Konkler.    Snake-bite,  79. 

Labial  bernia,  758. 

Lab^    Rhinoplasty,  448. 

Lacerated  woands,  08,  70;  ot  fMe,  806i 

lAoeration  of  cervix  nteri,  768. 

Lacerda.    Treatment  of  snake-bite,  891. 

lAchrfmal  gland,  affections  o^  400 ;  extirpation, 
400. 

Laobrrmal  sac,  abscess  of,  406. 

I^dinski,  operaeiDg  table,  40. 

Lambert.    Case  of  aneorism,  391. 

Lagophtfaalmns,  40a 

Lane.    Case  of  luienrism,  319. 

Lange.  Case  of  aneorism,  ligation  of  common 
iliac,  330. 

Langenbeck.  Harelip,  440 ;  incision  in  exsection 
of  wrist,  378 ;  operation  for  tumor  of  antrum 
of  Htghmore,  473  ;  rhinoplasty,  448. 

Lapsrotomy  for  occlusion  of  intestine,  5S6 ;  for 
ovariotomy,  776. 

Larrey's  method  of  amputating  at  the  shoulder- 
joint,  133. 

Laryngeal  symptoms  in  aneurism,  811;  tubes, 
499. 

Laryngectomy,  504 ;  partial,  505. 

Laryngotomy,  498;  for  foreign  body,  508. 

Lsryngo- tracheotomy,  499, 

Larynx,  498 ;  foreign  bodies  in  the,  501 ;  fract- 
ure, 291 ;  syphilis,  724;  tubes  for,  499. 

lateral  eurvuturc  of  the  spine,  779;  cervical, 
779 ;  dorsal.  782. 

Lateral  deviation  of  the  septum  of  the  nose,  445'; 
lithotomy,  658. 

Lawrence.    Strabismometer,  425. 

Laxatives  in  erysipelas,  87. 

Lead  and  opium  wash  in  lymphangitis,  163;  in 
synovitis,  352 ;  subacctate  of,  in  ulcers  of  the 
penis,  710. 

Lediard.    Case  of  aneurism,  215. 

Leo,    Amputation  of  the  leg,  147. 

Leeches,  57;  in  epididymitis,  745;  In  inflamma- 
tion, 07. 

Le  Fort.    Amputation,  144. 


Leg,  bandages  for,  16;  MnpataUon  of  the,  148; 
fracttine,  818. 

Lembert.  Sntnre  of  tbe  intestine,  03^  642, 689; 
for  tbe  utwns,  TO8. 

Leopold.    Hysterectomy,  786. 

Lens,  aflectiiHis  of  the,  418. 

Leacooytes,  bduvior  of,  in  inflammatjoo,  S6; 
fonoation  <tf  oainUafieB  by,  in  woondi^  70l 

Leuoocythnmia,  IKO. 

Laaooma,  414. 

Levia,  Extrophy  <A  the  Madder,  operation  for, 
638;  hydrocele,  <^ieration  for,  789. 

Ligation,  arterial,  78,  284 ;  in  ampntatiooi^  118; 
knots  in,  03;  of  hemorrhoids;  614;  of  tbe 
abdominal  aorta, 264;  for  iliao  aoemism,  888; 
statistics  of,  866 ;  of  tiie  anterior  tibial  artery, 
818;  of  the  aeoending  pharyngeal,  360 ;  of  the 
axlllary,80»;  of  tbe braobial, 861 ;  of  Oeoom- 
maa  carotid,  387 ;  for  occipital  lea<»ia»  8S8 ; 
^tifitiflsot,  847 ;  of  the  common  femoral,  871 ; 
of  tbe  common  iliac,  364;  statistioa  o^  986;  ot 
the  dwaal,  of  tbe  foot,  974;  of  the  exteriMl 
ouotid.  944;  for  extirpation  of  the  panrtM 
gland,  469;  for  vonnds  of  the  faoe,  W6;  sta- 
tistics of,  347;  of  the  external  iliac,  266^  368; 
of  tbe  facial,  860;  of  the  femoral,  369;  of  tbe 
gluteal,  367;  ot  the  Inferior  thyroid,  309;  ot 
tbe  innominate,  88S ;  of  the  interooetal  arteries. 
968;  of  the  internal  carotid,  343 ;  statistics  o^ 
344;  of  tbe  internal  iliao,  866;  sUtistics  o( 
867 ;  of  the  internal  maxillary,  95S ;  ot  tbe  in- 
ternal pudie",  267;  of  the  lingual,  248,  488;  of 
the  occipital,  250 ;  of  the  pharyngeal,  ascend- 
ing, 350;  ot  the  popliteal,  871 ;  of  the  posterior 
auricular,  252;  of  the  posterior  tibial,  272;  of 
the  profunda  femoris,  271 ;  of  the  radial,  262 ; 
of  the  sciatic,  207 ;  of  the  subclavian,  134,  253 
elseq.,  250.  258;  statistics,  859 ;  of  the  superior 
thyroid,  248;  of  the  temporal,  253;  of  the 
ulnar,  262 ;  of  the  vertebral,  259 ;  of  varicose 
veins,  200. 

Ligature,  1 ;  as  hiemostatic,  1 ;  animal,  1 ;  appli- 
cation of,  52 ;  arteritis  after,  186 ;  broad,  1 ; 
during  operation,  48 ;  elastic,  41 ;  for  aneu- 
rism, 206,  200 ;  for  arterial  varix,  190,  238. 

Lignerol.  Disarticulation  at  calcaneo-astraga- 
loid  joint,  139. 

Lime-water  and  oil  for  bums,  98, 

Line  of  demarkation,  in  gangrene,  101. 

Lingual  artery,  ligation  of,  248. 

Linhart.    Rhinoplasty,  448.    , 

Linseed-oil  and  lime-water  for  bums,  93. 

Lion-jawed  forceps,  39. 

Lip,  carbuncle  of,  455 ;  cysts,  455 ;  epithelioma, 
453 ;  fatty  tumors,  455 ;  fibroid  tumors,  455 ; 
fissure,  455 ;  hair  on,  455 ;  hare-,  456 ;  hypet^ 
trophy  of,  445  ;  moles,  455 ;  nevus,  455  ; 
phlegmon,  455 ;  plastic  operations  on,  463 ; 
syphilitic  ulcers,  453;  ulcers,  453;  wounds, 
452. 
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Lipoma,  651 ;  of  intestine,  536;  of  lip,  405;  of 
neck,  4fiS ;  of  scalp,  388 ;  of  tongue,  483. 

Liquefaction  of  tissues  bjr  micro-organisms,  6L 

Liquor  puns,  61, 

Liquor  sodra  clilorinatie  (or  gsoze,  0 ;  tor 
sponges,  5. 

Lisfranc.     Amputation,  187. 

Listen.  Case  of  aneurism,  224 ;  ligation  of  sub- 
clavian and  carotid,  257;  treatment  of  dislo- 
cations of  the  elbow,  886. 

Lithiasis  conjunctivte,  411. 

Lithoclast,  661. 

Lithotomy,  654;  bilateral,  663;  forceps,  660; 
guide,  661,  663 ;  instruments,  661 ;  knives,  85 ; 
labial,  658;  lateral,  658;  median,  663;  peri- 
neal, 658 ;  scoop,  661 ;  suprapubic,  654,  657, 
664;  Tesico-vaginal,  664 

Lithotrity,  650. 

Little.  Case  of  aneurism,  217,  2S7;  lithotomy- 
knife,  36;  lithotomy-staff,  663. 

liittle  finger,  amputation  of,  123;  disarticula- 
tion of,  at  carpo-metacarpal  joint,  126. 

Littre.    Colostomy,  576. 

Liver,  582;  abscess  of,  583;  carcinoma,  688; 
diagnosis,  584 ;  hydatids,  563 ;  syphilis,  725. 

LiE^rd,  venom  of,  80. 

Lizars.  Case  of  aneurism,  223 ;  case  of  ligation 
of  innominate,  237. 

Lobular  epithelioma,  841. 

Local  anesthesia,  23,  24 ;  vide  cocaine. 

Localisation  of  motor  paralyses,  in  brain-centerB, 
389. 

Lock-jaw,  88. 

LoefHer.    Glanders,  88. 

Ix>rdosis,  787. 

Lower  extremity,  deformities  of  the,  801 ;  jaw, 
vide  jaw. 

Lucas  -  Championniere.  Cerebral  localization, 
889. 

Lumbar  hernia,  555. 

Lupoid  ulcer  of  rectum,  500. 

Lupus,  of  cheek,  454;  of  conjunctiva,  410;  of 
lip,  454 ;  of  nose,  454 ;  of  vulva,  767, 

Lustgarten.    Syphilis  bacilli,  717. 

Ijuxations,  vide  dislocations. 

Lymph-fistula,  165. 

Lymphadenitis,  164;  syphilitica,  734 

Lymphadenoma,  843,  855;  of  kidney,  634. 

Lymphangiectasis,  498. 

Lymphangioma,  165,  854. 

Lymphangitis,  84,86,  102;  acute,  163;  chronic, 
163 ;  diagnosis,  163 ;  in  erysipelas,  86 ;  of  the 
penis,  715;  subacute,  163;  syphilitic,  719, 733; 
treatment,  163. 

Lymphatic  glands,  inflammation  of,  164 ;  vessels, 
diseases  of,  162;  inflammation  of,  84,  163; 
wounds  of,  165. 

Lymphoma,  165 ;  of  the  neck,  493,  494 ;  of  the 
tonsil,  490. 

Lympho-sarcoma  of  neck,  495. 


Macewen.  Powl-bone-drains,  8;  operation  (or 
genu  valgum,  607,  806;  operation  for  hernia, 
563. 

Ma(.-kenzie.    Tonsillotome,  490. 

Mackintosh,  9, 

Macnamara.    Drilling  in  morbus  coxr,  861. 

Macule,  414. 

Macular  syphilide,  700, 

McBurney.  Operation  tor  hernia,  559;  urethral 
fistula,  702. 

McCarthy.    Case  of  aneurism,  317. 

McCormac.    Operation  tor  ^nu  valgum,  809, 

McCosh.    Exsection  of  intestine,  569. 

McOuire.    Case  of  aneurism,  339. 

Malarial  fever,  a  cause  of  h»maturia,  643. 

Malformations  of  the  anus  and  rectum,  591 ;  of 
the  urethra,  705. 

Malgaigne.  Case  of  aneurism,  317;  disarticula- 
tion at  calcaneo-astragaloid  joint,  139 ;  hooka 
for  patellar  fracture,  31? ;  operation  tor  hare- 
lip, 459. 

Malignant  pustule,  63 ;  tumors,  839. 

MaUet,  3a 

Malleolus,  dislocations  of,  348 ;  fractures,  316. 

Malpositions  of  the  testicle,  750. 

Mammary  artery,  internal,  355 ;  ligation  of,  259> 

Mammary  gland,  513;  abscess  of,  614;  adenoid 
tumors,  515;  affections  of,  613;  amputation 
of,  519 ;  angioma,  513 ;  bandage  tor,  17 ;  col- 
loid, 516;  cystic  tumors,  517;  defect,  513;  en- 
cephaloid,  518;  epithelioma,  619;  fibroma, 
516;  hypertrophy,  615;  inflammation,  518, 
614;  malignant  tumors,  515;  sarcoma,  617; 
scirrhus,  618 ;  syphilis,  615 ;  tuberculosis,  517; 
tumors,  515. 

Manual  compression  in  the  treatment  of  aneu- 
rism, 210,  227. 

Marion-Sims,  H.  Drainage-tube  for  pelvis  after 
laparotomy,  778;  ether-inhaler,  29;  inconti- 
nence of  urine,  639 ;  urethral  speculum,  706. 

Marsden's  paste,  444. 

Martin.    Bandage,  99 ;  for  variz,  300. 

Mask,  for  ether  inhalation,  38. 

Mason,  Erskine.    Amputation  at  hip,  155. 

Mason,  L.  D.  Steel  drills  in  fracture  of  nasal 
bones,  287. 

Massage  in  the  treatment  of  aneurism,  310,  327. 

Mastitis,  514 

Mastoid  cells,  affections  of  the,  440,  441 ;  drain- 
age of  the,  441. 

Mattress  suture,  75, 

Maunders.    Case  of  aneurism,  215. 

Maxilla,  vide  jaw;  interior,  dislocation  of,  335; 
fracture  of,  289. 

Maxillary  artery,  internal,  ligation  of,  253. 

Meatotomy,  601, 

Mechanical  compression  in  the  treatment  of 
aneurism,  308. 

Meckel,  diverticulum  of,  636;  ganglion  of,  ex- 
cision of.  473. 
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MadbmUUiotomj.QSS;  DarT«,fn]tir7to,lndido- 

oktion  or  the  elbow,  88S. 
Hediastinom,  SaS. 
Hedioation  before  opentitm,  48 ;  In  inllaniRw- 

tion,6a 
Ueillo-tarMd  Amputation,  IBS. 
HeduUo-oeUs  in  tiesoe  f<fftDatuHi,  S6. 
Megalopsia,  4U. 

HeloQotio  OAKinoma,  840;  Baroomay  MS,  648. 
Membraae,  abaoeea,  61,  88;  mnootu,  ot  tbe  tjrm- 

paQnin,44i0i 
Ueninges,  carcinoma  of,  885. 
Xeningitia,  Bjphilitia,  7S8. 
Meoingoosle,  88S, 
Meicier.    Exoisor,  671. 
UenntTy,  biobtoride  of,  as  an  aotiaeptio,  8;  in 

Ijrmphadeoitia,  164;  in  sjpMlia,  780. 
Herlwether.    Case  of  aneoriam,  881. 
Heeaiteritis,  171. 
Hesophlebitia,  16B. 
Hetaearpal  bones,  dialooatlona  of  the,  888;  «x- 

section,  881 ;  fraotores,  804 
Metaoarpo-phalaogml  Joints,  exaeetitm  of,  881. 
Hetaoarpoa,  ampntaticHU  at  the,  184. 
MetaetaBis  in  aeptic  inflammatiwi,  67. 
MetastaUc  abecen,  8& 
Ketatanal  bonee,  unputation  of,  186;  dlaiooa- 

tionj,  850;  fractores,  888. 
Mrtatano-phalange^  joints,  ampntatitm  at  the, 

184;  arthriti8,866;  dislooationa,  850; 
Uetatanos,  ampatation  of  tlie,  185, 187. 
Kethods  of  dressing  wninds,  1 ;  of  performing 

amputations,  109,  HI. 
Hetschnikofl.     Phagocytosis,  67. 
Micro-coccus  of  erysipelas,  84 
Micro-organisms,  causing  itiflammatton,  54  ;   ot 

blue  pus,  63 ;  of  gonorrhcea,  077 ;  of  glanders, 

83;  of  putrid  infection,  60;  of  syphilis,  717; 

of  tetanus,  83. 
Micropsia,  424 
Middle-ear,  440. 

Middle  finger,  KmputAtiou  of,  123. 
Misplaced  testicle,  750. 
Mitchell,  S.  Weir.    Snake-venom,  70. 
Mixed  flaps  in  amputations,  118. 
Mixed  sores,  738. 
Moccasin-snake,  79. 
Modified  circular  flaps,  118. 
Moist  gangrene,  100. 
Molecular  death  of  tissue,  100. 
Holes,  200 ;  of  cheek  and  lip,  455. 
Mollities  oasium,  27fl. 
Monsel's  solution  for  angeioma,  197;  for  htem- 

orrhnge  after  extraction  of  teeth,  478. 
Monteira.    Case  of  aneurism,  329. 
Montgomery,     Case  of  aneurism,  210, 
Moore.    Fracture  of  clavicle,  293 ;  of  radius  near 

carpus,  802. 
Morbus  coxie,  354 ;  diagnosis,  357. 
Morgagni.    Cataract,  419 ;  hydatid,  775. 


Morgan.    Cam  of  anettrim,  8S7. 

Morphia,  aftw  operation^  08 ;  in  bnnu,  tt ;  in 
07BtW&688;  in  ether  narooaii,  86 ;  in  inflam- 
mation 60 ;  in  renal  oaleolna,  AML 

Moctifloatiffli,  100. 

Morton.    Sp^  bifida,  800l 

Ifotor-paralyais,  operation  for,  8B1. 

Hott,  A.  B.    Can  of  aneurioD,  316^  SS8. 

Mott,  Valentine,  Caaea  of  anenrimn,  318,  388, 
834:  caae  of  ligation  of  innominate^  887. 

Mott-Heiitar.  month-gag,  37. 

Month,  oontraotion  ot,  408 ;  qrphilia,  7S4b 

Mnoooele,  406. 

Moocrid  oarcinoraa,  888^ 

MooooB  oTsts,  851;  membnoe  of  tTrnpannm. 
440;  patdwB,  790;  aorfaoea,  iodoform  on,  BL 

MolboTT^  oalonliu,  646. 

MBtler.  Cholesteatomata,  848;  malignant  angi- 
oma, 197;  patbidogy  of  tnmon,  887. 

Mampa,  470. 

Mnmy.    Caae  of  aneorism,  8S8l 

MnsoB  T<ditantes,  488. 

Mnadfls,  artifbsial,  817. 

Moacnlar  theomatiam  at  shoulder -joint,'  867; 
spasm  in  diagnosia  of  Up-joint  didooation, 
843. 

HnaDOlo-splnl  nerra,  Injoiy  lo^  in  dislocations 
of  the  elbow,  885. 

Uosket-ball,  91. 

Hwdin  bandages,  10. 

Mussey,  Cirsoid  arterial  tomor,  191 ;  operation 
for.  193. 

Mutter.    Plastic  operation  on  the  cheek,  46& 

Mydriatics,  428. 

Myelitis  in  tetanus,  88,  89. 

Myeloplaxes  in  fractures,  281 ;  in  inflammation 
of  bone,  276;  in  tissue  formation,  56. 

Myocarditis  syphilitica,  724 

Myoma,  852 ;  of  the  bladder,  640. 

Myopia,  426,  428. 

Myosin -coagulation  in  gangrene,  101. 

Myxcedema,  495. 

Myxo-lipoma,  652. 

Myxoma,  852 ;  of  the  antram  of  Highmore,  471 ; 
of  tbe  bladder,  640 ;  of  the  lower  jaw,  474 ;  of 
the  mamma,  516;  of  the  nose,  443;  of  the 
parotid  gland,  468. 

Xochot.    Tnal-glasses  for  testing  vision,  431. 

\ffivoid  elephantiasis,  196. 

Nffivus,  cavernous,  196;  of  the  cheek  and  lip, 
455 ;  of  the  head,  383 ;  near  tbe  eye,  897 ;  pig- 
mentosus,  201 ;  pilosus,  301 ;  vulgaris,  201. 

Naia  tripudians,  70. 

Xail,  ingrowing,  825. 

Narcosis,  chloroform,  25 ;  ether,  36. 

Nares,  fissure  of  the,  444 ;  occlusion,  453 ;  plng> 
ging,  442. 

Nasal  bones,  fractures  of,  288;  pins,  445;  sep- 
tum, lateral  deviation  of,  446. 
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Narrowing  of  va^na,  700. 

Natural  amputations,  107. 

Nebula.  414. 

Neck,  abscess  of,  492;  cysts,  493;  gunshot- 
wounds,  402 ;  woands  of,  401. 

Necro-biosis,  in  arteries,  177 ;  in  ulcers,  99. 

Necrosis,  100;  of  bone,  375;  of  calvarta,  after 
nnvus,  197:  treatment  of,  278. 

Necrotic  process  in  carbuncle,  98. 

Needle,  43;  aneurism,  37;  cervix,  764;  bemia, 
S62;  bolder,  43,  77:  Sims's,  holder.  762;  hot, 
for  angioma,  197;  Peaelee's,  486;  fiui^cal, 
43;  suture,  77;  varicocele,  742;  vire  suture, 
43. 

Nelaton,  bullet-probe,  43;  catheter,  638 ;  cirsoid 
tumor,  198;  htfrelip,  459;  test-line  for  de- 
formities of  hip,  801;  for  fracture  of  femur, 
S09 ;  for  morbus  coxs,  856. 

Neoplasms,  8;  mali^nHnt,  837;  non -malign ant, 
848;  of  the  frontal  sinus,  445;  of  the  intestine, 
586;  of  the  larynx,  505:  of  the  nose,  443;  of 
the  pharynx,  507;  of  the  urethra,  706. 

Nephralgia,  620. 

Nephrectomy,  686. 

Nephritis,  a  cause  of  arteritis,  178. 

Nephrolithotomy,  636. 

Nephrotomy,  636. 

Nerve,  branches  of  fifth,  exsection  of,  478;  inte- 
rior dental,  exsection  of,  476. 

Nerves,  suture  of,  in  wounds  of  neck,  481, 

Nettleship.     Pannus,412;  trachoma,  408. 

Neuber.    Bone-dmine,  8;  in  amputations,  11^ 

Neumeister.    Case  of  aneurism,  316. 

Neuralgia,  facial,  surgical  treatment  of,  473, 476 ; 
of  the  prostate,  676;  of  the  rectum.  608;  of 
the  shoulder- joint,  diagnosis,  360;  of  stemo- 
mastoideus  muscle,  781. 

Neurectomy,  473,  478. 

Neuroma,  853. 

Neuro-sarcoma,  848. 

Nichols.    Case  of  aneurism,  224. 

Nicolaier.    Tetanus  bacillus,  88. 

Nipple,  abscess  of  the,  613 ;  eczema,  613 ;  epi- 
thelioma, 513;  fissure,  518:  tumors,  518. 

Nitrate  of  silver  in  prostatorrhcea,  673;  in  vagi- 
nitis, 759. 

Nitric  acid,  for  angioma,  197;  in  hospital  gan- 
grene, 105 ;  in  phagedenic  ulcers,  716. 

Nitrogenous  food  in  gangrene,  101. 

Nitrous-oxide  gas.  in  the  after-treatment  of  fract- 
ures, 298 ;  in  extraction  of  teeth,  478. 

Norman.    Case  of  aneurism,  328. 

Nose,  affections  of  the,  442 ;  bifld,  451 ;  calculi. 
443;  deviation  of  septum,  445;  epithelioma, 
445;  epistaxis,  442;  fissure  of,  444;  foreign 
bodies  in,  442;  hypertrophy  of,  446;  of  the 
mucous  membrane  of,  448 ;  plastic  operations 
on  the,  446;  plugging  o^the,  442;  polypus, 
443;  syphilis,  734. 

Nussbanm.    Case  of  aneurism,  218. 


Nutrition,  before  operations  on  the  abdomen, 
49;  in  hospital  gangrene,  105;  in  lymphadeni- 
tis, 164 ;  in  phlebitis,  171. 

Nyctalopia,  434. 

Nyrop.  Boot  for  talipes  valgus.  820;  spring 
brace,  786. 

Oakum,  as  a  dressing  for  ulcers,  99. 

Oblique  flaps  in  amputations,  116. 

Obstruction  of  the  alimentary  canal,  580: 

Obturator  hernia,  665 ;  diagnosis  and  treatment, 
674. 

Occipital  artery,  ligation  of,  250. 

Occlusion,  intestinal.  688;  of  the  alimentary 
canal,  680;  of  the  basilar  artery,  188;  of  the 
nares,  452. 

O'Dwyer.    Laryngeal  tube,  499. 

CEdema  of  the  glottis,  after  tonsillar  abscess, 
489;  of  scrotum,  734. 

(Esophagectomy,  611. 

(Esopbagotome,  609. 

(Eaopbagotomy,  508. 

(flsopbagns,  507;  carcinoma  of,  611;  diverticu- 
la, 612;  epithelioma,  511 ;  fistula,  612;  foreign 
bodies  in,  507;  sounds,  507;  stricture,  609; 
syphilis,  736;  tumors.  611 ;  wounds,  491. 

Ogston.    Operation  for  genu  valgum,  807. 

Oil  of  juniper,  for  catgut,  2. 

Oiled  silk,  9. 

Olecranon,  fractures  of,  800. 

Opacities  of  the  cornea,  486 ;  of  the  lens,  486. 

Open  method  of  treating  amputations,  119. 

Operating  cabinet,  47;  gown,  49;  room,  44; 
stool,  45 ;  tables,  44. 

Operation  for  artificial  anus,  676;  for  cleft  pal- 
ate, 478;  for  non-union  of  fractures,  834 ;  for 
strangulated  hernia,  566 ;  place  of,  44. 

Operations,  plastic,  of  face,  897,  405,  446,  et  aeq. ; 
for  bums,  05 ;  near  the  eye,  897,  406 ;  of  the 
cheek,  465 ;  of  the  lip,  466 ;  of  the  mouth,  466 : 
of  the  nose,  446 ;  surgical,  85 ;  method  of  con- 
ducting, 50,  108,  et  aeq. 

Ophthalmia,  gonorrhceal,  408 ;  neonatomm,  400. 

Ophthalmitis,  sympathetic,  516. 

Ophthalmoscope,  Loring's,  435;  mode  of  using, 
485. 

Ophthalmoscopy,  435. 

Opium,  after  lithotrity,  654 :  in  gangrene,  104, 
105 :  in  hiematuria.  645;  in  intestinal  obstmc- 
tinn,  633 ;  in  rabies,  83 ;  in  retention  of  orine^ 
686;  in  suppression  of  urine,  625. 

Opisthotonos,  in  tetanus,  89. 

Optic  nerve,  atrophy  of,  ^7. 

Optic  neuritis,  424, 486. 

Orchitis,  746 ;  gononii<BaU  6S4 ;  in  mumps,  470; 
syphilitic,  735;  tuberculous,  747. 

Ordile.    Case  of  aneurism,  216. 

O'Reilly.    Case  of  aneurism,  224. 

Orflla.    Vascular  tumor,  104. 

O'Shaughneasy.    Case  of  aneurism,  21flL 
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OiliuiomlnitTiiii,fraotai«(<806;  hjtMm,tnicA- 

-  un  of,  SOS. 

Ortao-Mtfaritis  of  the  elbow,  8S7;  of  tba  hip, 

808;  of  the  knee,  868;  of  the  ihoalder,  807; 

of  the  wrist,  867. 
OsteoKilwis  of  femur,  SH  806: 
Oiteo-lipoma,  843. 
Orteoms,  856;  of  ikoll,  885. 
OstaomaUcia,  STB. 
Oiteomyelitis,  97S ;  fn  temxa,  189. 
Oiteo-plastki  openUoD,  for  tumor  of  tatniin  of 

Highmore,  473. 
OstooMicoma,  197. 
(Mtootome,  88. 
Osteotomy  <rf  femur,  SOS,  8H  8M*>  of  foZB-inB. 

8S7. 
OatitiB,275;  at  the  hip, 854;  oa8eon,S78;  oanse 
.  of  noD'Onion  after  fractures,  888;  fangOBk, 

876 ;  of  the  claTicle,  6S8 ;  of  the  frontal  atnoa^ 

444 ;  of  the  lower  jaw,  474 ;  of  the  ribs,  515 ; 

of  the  skoll.  888;  of  the  sjrfue,  787;  of  tbe 

Ktemam,  631 ;  of  the  thorax,  SSI ;  of  the  npper 
'  jaw,  471;  oateoplastioa,  278;  rare&cieiu,  976; 

■cluoea,  276 ;  sjphilitbi,  780, 788 ;  tabeioulotu, 

976,858. 
Otis,  F.  N.     Cooaine-tobe,    690;  location  of 

striotare,68B;  nreHtrotome,  688 ;  wire  bougie, 

689. 
OUb,  a  A.    Katistios  <^  sbc^wonnds  of  the 

face,  886. 
Otitis  media,  440. 
Oral  fUpi  in  ampatationB,  117. 
Ovarian  cysts,  622;  multilocular,  774. 
Ovariotomy,  776. 
Ovary,  abscess  of,  773  ;  carcinoma.  775 ;  cirrhosift, 

773;  cyst-adenoma,  774;  cystic  degeneration 

of,   771 ;  cystic  tumors,  774 ;  dermoid  cysts, 

774;  flbro-myoma,  776;   hernia  of,  188;  sa> 

coma,  775;  solid  tumors,  77S. 
Oxalic  acid  for  sponges,  7. 
Ozena,  444 ;  syphilitic,  444 

Packing,  as  a  haemostatic,  in  wounds,  78 ;  tem- 
porary, in  wounds,  74. 

Paget.  Case  of  aneurism,  227;  connective  tissue 
in  wounds.  70;  phlebitis,  168,  169. 

Pain,  aft«r  operation,  treated  by  morphine.  53; 
in  aneurism.  S04 ;  in  gangrene,  100 ;  in  inflam- 
mation, 54,  55. 

Palate,  affections  of  the,  478 ;  cleft  of,  478 ;  op- 
eration  for,  under  cocaine,  23;  instruments 
for,  35;  hard,  cleft  of,  481;  perforations  of, 
482;  tumors  of,  478. 

Pallor  in  gangrene,  100. 

Pancoast.    Case  of  aneurism,  220, 

Pancreas,  586 ;  cyst  of,  587. 

Pannus,  412. 

Papilloma.  848;  of  antrum  of  Highmore,  471 ;  of 
the  bladder.  639 ;  of  the  head,  383 ;  of  the  kid- 
ney, 624 ;  of  the  lar}-ns,  SOS ;  of  the  lip,  4SS ; 


of  the  nipide,  514;  of  the  noae,  448;  of  tbe 
tongne,488;  of  the  wetbra,  706 ;  of  thertilTa, 
757. 

Papular  syphflide,  720. 

F«4oeIiii.  Caatery,  In  hsmocriioids,  616 ;  in  op- 
erationa  on  Uie  tongue,  488,  485 ;  in  pRdajm 
of  the  rectum,  009 ;  in  rannla,  ISH. 

PanglobiQ,  relation  of,  to  staaia,  Sfi. 

Paralysia  of  mnsoles,  causing  ooatnetores,  880; 
of  reqriratory  mosolee  by  cocaine,  28 ;  of  tbe 
bUddw,  684 ;  of  the  deltoid  muscle,  8S0;  of 
the  serrfttas  magnos  musele,  6S6 ;  syj^litu^ 
7S8. 

Paraphimngis,  688. 

Auier,  Case  of  aueuriEm,  2S4,  8S8 ;  case  of 
ligation  of  sabclavia  and  carotid,  257. 

Paronychia,  syphilitic  7S9. 

Parotid  gland,  466;  absoess  of,  470;  dnot  of; 
466 ;  extirpation  of ;  468^  480 ;  tumors  ot,  468. 

ParoUtla,  4^. 

Partridge^    Case  of  aneurism,  224. 

I^sstve  motion,  after  exsection  of  hip-}(^t,  801. 

PastAor.    Babies,  61. 

Patches,  mncoosi,  7S0. 

Patella,  dislocatfens  of,  848 ;  fnutures,  814. 

t^tht^enic  microKtrganisma,  00^ 

Patbiriogy  of  syphilis,  796. 

Pearly  ef^thelioma,  84& 

Peaslee.    Needle,  486, 748. 

Peat,  as  an  absorbent  dressing,  B, 

Pedis  dorsalis  artery,  ligation  of,  274 

Pelletan.    Case  of  aneurism,  SS6. 

Penis,  706;  amputation  of,  709;  carcinoma,  707; 
herpes,  713 ;  inflammation  of,  706 ;  malforma- 
tions, 706;  sarcoma,  710;  ulcers,  713 ;  wounds, 
707. 

Peptonized  foods  in  hospital  gangrene,  l<Ki. 

Perforation  of  the  antrum  of  Highmore,  471 ;  of 
the  palate,  482. 

Periadenitis  of  neck,  492. 

Periarteritis,  171. 

Perichondroma.  856. 

Perineal  cystotomy,  658  ;  for  wounds  of  blad- 
der, 930 ;  lithotomy,  658 ;  section,  for  stricture 
of  urethra,  697. 

Perineorraphy,  755. 

Perinephritis,  620. 

Perinasum,  laceration  of,  752;  operations  for, 
753 ;  rupture  of,  752. 

Periorchitis  serosa,  735;  diagnosis,  746. 

Periphlebitis,  165. 

Periosteal  elevator,  88. 

Periostitis.  275,  277 ;  of  upper  jaw,  471 ;  syphi- 
litic, 723. 

Peri -rectal  abscess.  596. 

Perispermatitis,  735. 

Perisplenic  abscess,  588. 

Peritoneal  abscess,  579. 

Peritonitis,  578;  after  bums,  93;  laparotomy 
for,  578. 
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Perityphlitic  abscess,  580.  ■ 

Perraanent  dressings,  53. 

Permanganate  of  potassa,  for  sorpeiit'Toaiids,  80. 

Peroneal  aneurism.  331 ;  artery,  ligation  of,  272; 
muscles,  tenotomy  of,  881. 

Petit.  Arterial  cirsoid  tumor,  102 ;  fracture-box, 
320;  tourniquet,  73. 

Phagedenic  bubo,  715;  gangrene,  104;  ulcer  of 
penis.  714;  ulcer  of  rectum,  600. 

Phagocytes.  87. 

Phalangeal  joints,  dislocation  of,  338. 

Phalanges,  dislocations  of.  338 ;  fracture  of.  305. 

Pharyngeal  artery,  ascending,  ligation  of.  250. 

Pharynx,  507;  abscess  of,  492,  507,  790;  affec- 
tions of,  507;  carcinoma,  507;  foreign  bodies 
in,  507 ;  retropharyngeal  abscess,  492, 507, 790 ; 
syphilis,  725:  tumors  of,  507. 

Phenomena  of  inflammation,  54. 

Phimosis,  710;  operation  for,  711. 

Phlebitis,  86,  165 ;  acute,  163. 

Phlebolites.  195,  200. 

Phlegmon  of  fingers,  834;  of  hand,  834 ;  of  lip, 
455 ;  of  the  neck,  493 ;  of  the  scrotum,  734. 

Phlegmonous  erysipelas,  86. 

Phlyctsnula,  413. 

Phorometer,  433. 

Phosphatic  calculus,  646. 

Phosphorus  disease  of  jaws,  471,  474. 

Pigeon 'toe,  824 

Pil^ment,  in  the  skin,  201. 

Pilcher.     Fracture  of  radios,  303. 

Piles,  611;  capillary,  618;  chronic,  612;  exter- 
nal, 611 ;  internal,  611,  613;  ligation  of,  614; 
treatment  by  the  actual  cautery,  616 ;  White- 
head's operation  for,  615. 

Pilocarpine,  in  suppression  of  unne,  625. 

Pin,  hare-lip,  458 ;  suture,  76. 

Pinguecula,  410. 

Pirogoff.  Amputation  at  the  ankle,  143;  cases 
of  aneurism,  218,  210,  223;  etherization  per 
rectum,  32;  ligation  of  carotid  for  vascular 
tumor,  192. 

Pitha.    Injections  for  vascular  tumors,  193. 

Pitres.  Cerebral  localization  of  symptoms  of 
motor  paralysis,  389. 

Pityriasis  versicolor,  of  anus,  504. 

Planus  talipes,  821. 

Plaques,  mucous,  720. 

Plasmin,  167. 

Plaster-of-Paris  bandage,  10;  in  fracture  of  the 
femur,  311 ;  of  the  humerus.  296:  of  the  leg, 
321,  322;  of  the  patella,  317;  in  synovitis 
359,  863 ;  in  ununited  fractures,  324. 

Plastic  operations,  for  burns,  95, 

Plastic  surgery,  95 ;  near  the  eye,  807,  405 ;  of 
the  cheek,  46<>;  of  the  lip,  456;  of  the  mouth. 
466;  of  the  nose,  446. 

Playfair.    Operation  for  peritonitis,  578, 

Pleuritis  following  bums,  93 ;  following  wounds 
of  the  chest,  524. 


PlenrostbotoQos  in  tetanus,  89. 

Plexiform  angioma,  195. 

Plug,  vaginal,  759. 

Plugging  of  the  nares,  442, 

Pneumatocele,  383. 

Pneumonia,  syphilitic,  724. 

Pneumonitis,  following  bums,  93. 

Pneumothorax,  523. 

Poisoned  wounds,  68,  78,  64. 

Polaillon.    Cirsoid  aneurism,  191. 

PoUnd.    Case  of  aneurism,  227. 

Politzer.    Tympanum  perforator,  440. 

Polydactylus,  822,  829, 

Polypus,  cystic,  607;  fibrous,  of  nose,  443; 
fibrous,  of  rectum,  607 ;  gelatinous,  448 ;  of  the 
larynx,  506 ;  of  the  nose,  443 ;  of  the  rectum, 
607 ;  villous,  of  rectum,  607. 

Pope.    Tarantula-hite,  80, 

Popliteal  artery,  aneurism  of,  281 ;  ligation  of, 
272. 

Porro's  operation,  768. 

Porta.    Case  of  aneurism,  218. 

Porter.    Case  of  aneurism,  226. 

Port-wine  mark.  201 ;  of  head,  388, 

Position  of  assistants  during  amputation,  110;  of 
limb  in  gangrene,  101. 

Posterior  auricular  artery,  ligation  of,  252 ;  tibial 
artery,  ligation  of,  272. 

Posterior  curvature  of  the  spine,  787. 

Posthitis,  678,  682. 

Posture,  in  the  treatment  of  aneurism,  210. 

Potass,  bromide  of,  for  chordee,  680 ;  citrate  of, 
for  renal  calculus,  623 ;  permanganate  of,  for 
bleaching  sponges,  7 ;  iodide,  vide  iodide. 

Pott's  disease  of  the  spine,  787;  diagnosis,  790; 
fracture,  318. 

Poultices  in  carbuncle,  90 ;  in  f urancle,  97 ;  in 
inflammation,  60. 

Powers.  Treatment  of  dislocation  of  the  hume- 
rus, 328.  ( 

Preparation  of  antiseptic  material,  1 ;  of  attend- 
ants, etc,  for  operation,  40;  of  patients,  for 
narcosis,  26;  moral,  48;  physical,  49. 

Prepuce,  adhesions  of,  712;  amputation,  711; 
dilatation,  713;  divulsion,  713;  incision,  71S; 
phimosis,  7lO. 

Presbyopia,  432. 

Pressure  symptoms,  in  aneurism,  211  et  fxq. 

Primary  amputation,  107. 

Probang  for  oesophagus,  508. 

Probe,  bullet,  43;  N^laton's,  48, 

Productive  ostitis,  276. 

Profunda  ferooris  artery,  aneurism  or,  231 ;  liga- 
tion of.  271. 

Projectiles,  91 ;  varieties  of,  01, 

Prolapse  of  the  rectum,  608;  of  the  uterus,  760. 

Proliferation  of  cells  in  endarteritis,  175 ;  in  in- 
flammation. 55. 

Prostatic  syringe,  678. 

Prostatitis,  665. 
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PriMtsto  hodj.  MS]  calmU  <rf  th^  RSt  oarefr 

noma,  074;  ooocntion^STS;  diUtatioii,  M8 ; 

ctdfion  of  hjfKiropbj  of,  071 ;  ex^ontko, 

00V;  b7pOTtrDph]r,000;  imuilgkot  Sn^MUV 

ooDUi  07B;  tabercakMii^  074 
PiatUtorrfaoeA,  07S. 
ProftnticHi  In  boffrftal  gKBgnvM,  lOfi. 
FiDteetioD  of  field  of  op0r«tioo,  00;  of  pitknti 

.  dnrin;  o|wntion,  90. 
Frotaotlre,  9;   for  boms,  98;   in  unpotaUoD 

dntringi^  lU;  m  wounds,  74. 
ProtiodidA  In  lymphadwiltfa,  104;  In  wjvbOiM, 

78L 
PraritoBof  tbfluoirfiSS;  <tf  the  ruin,  7B& 
PiOM  abeaew,  788,  7Ba 
FWotiade,  trpbilitie,  731. 
Plarrgitun,  410l 
PbHulnet,  action  of  iodoform  on,  S;  OMiee  of 

•qfAiomnia,  00;  In  tetaniu,  86L 
PabM,  fraotnre  o^  807. 

PaUo  dlilocaUoD  of  the  hliniohit,  S88.  848^  S40i 
PDdks,  Intern^  vtwj,  ligatloo  o^  887. 
Pnlntion  in  UMOriun,  901 
PuIh  in  tetMU,  80. 
Paoctnre  of  the  bladdw,  087;  moltipU^  of  the 

tflitiole  for  epididymttt^  084,  74B,  740;  for  or- 

ohiUi,0e4. 
Panotared  woonds,  08. 
Fare  water  for  oootinaona  irrlgiitkia  in  ampate' 

tion,  190. 
Poi,  01 ;  baain.  48 ;  blue,  83 ;  ctnpnwlas,  01 ;  in 

the  urine,  043 ;  liquor  puris,  01. 
Pustular  sypbilicle,  7S1. 
Pustule,  malignant,  8il. 
Putrefaction,  in  ganj^rene,  101. 
Putrid  surfaces,  iodoform  on,  6. 
Pjnmia,  60,  66 ;  after  ligature  of  arteries,  17S ; 

metastatic  abscess  of,  67. 
Pyelitis,  620. 
Pylorectomy,  526. 

Pylorus,  ezsection  of,  620;  stricture  of,  525. 
Pyogenic  membrane,  526. 
Pyrogallic  ucid  in  lupus,  454 

Quilled  suture,  75. 

Quinia,  in  dissection  wounds,  84;  in  erysipelas, 

67;  in  inflammation,  00;  in  phlebitis,  171;  in 

tonsillitis,  4S9. 

Rabid  animals,  wounds  by,  81. 
Rabies.  81,  SO. 
Racemose  luU-noma,  849. 
Rachitis,  278, 804, 809 ;  treatment  of,  by  osteoto- 
my, 827. 
Radial   artery,  aneurism  of,  227;  ligation  of, 

as2. 

Radical  cure  of  hernia,  659. 
Radio-carpal  dislocation.  126. 
Radius,  fractures  of,  800;  subluxation  of  head 
of,  824 


Badint  and  ohia,  dialooatioiw  a<  at  aDiov, 
8SS. 

Hallway  bictan,  818. 

BaaaciuttL    Caee  ol  aneaiim,  119: 

Baarier,  «»ds  CemO.    Voaaatkn  of  oyiBariM 

in  woondi;  00. 
BannlB,488. 
BattloMiake-Uta,  79. 
BeetiU  puncture  of  the  Madder,  08BI 
Rectal  urinary  fiftnla,  TOL 
Rectooelfl,  7ea 
B«ctam,abnMi(^8O0;  adinhiist»tion  of  e^Mr 

by  theTae,  8i :  a«»ridea  h).  606 ;  atrala(rf;'a92 ; 

carctoonia,006;  obanore,0Ol;  ehanei<Did.0OO; 

dilatttioB.  005;   epitheliona.  686^  006;   en- 

oei^ialoid,  006;  ezsaction.  000;  firtola,  606^ 

TOO;  foreign  bodies  in, 606;  lupoid nkwr, 000; 

neo|damB  of , 600 ;  nenral^tiOOO;  phagadetde 

n\oa  at,  000;  polypus,  008;  prt^Mpm,  008; 

tnatment,  009 ;  a<nrriiu8,806:  q»eenlaBi,005; 

stricture,  001,  009;  syphUis,  080^796;  nloen- 

tIoiis,0Oa 
Beototomy,  004 
Redness  in  iolUminattoii,  54 
Beef -knot,  68. 
Beeves.    Operation  for  genu  TBlgnm,  807;  riioe 

for  tdlpes,  818;  aup-fhigeE,  819^;  BoqniN(»T 

oradle,  799;  tslipea  valgum  88a 
BefiaoUon  of  eye,  480. 
Regional  snrgery,  888; 
Beiohert    Coagnlaticn  of  blood,  108;  sarpent- 

Tenom,  79. 
Removal,  vide  excision,  extirpation. 
Renal  calculus,  620,  622,  626,  646;  colic,  623; 

cysts,  623. 
Repair  of  tissues  in  inflammation.  64,  56 ;  iu  ve- 
nous inflammation,  167 ;  in  wounds,  70. 
Resection,  vide  excision. 
Resolution  of  tissue,  56. 
Respiration,  artificial,  in  ether  narcosis,  30;  Syl< 

Tester's  method  of,  31. 
Rest  in  aneurism,  205 ;  in  inflammation,  56 ;  in 

periostitis,  277;  in  phlebitis,  170;  in  synovitis, 

865. 
Restoration  of  eyelids,  405. 
Resuscitation  after  ether  aud  chloroform  narco- 
sis. SI. 
Retention  of  urine, 685;  from  nerve  lesions, OSS; 

froiti  paralysis,  635 ;  from  spasm,  OSS ;  from 

stricture  of  the  urethra,  635. 
Retina,  423. 

Retinitis,  428,  487 ;  pigmentosa,  434 
Retractors,  86 ;  in  amputations,  113. 
Retroperitoneal  abscess,  581. 
Retropharyngeal  abscess,  403,  507,  790. 
Retrosternal  abscess,  621. 
Reverse  in  spiral  bandage,  11, 
Reynders.    Apparatus  for  torticollis,  781 ;  su»- 

pension  apparatus,  792. 
Rhabdomyoma  of  the  kidney.  634 
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Rheumatic  arteritis,  187 ;  myositis  at  hip ;  diag- 
nosis, 357. 

Rheumatism  a  cause  of  arteritis,  173;  gonor- 
rhcBal.  686. 

Rhigoleae  as  a  local  aiuestbetio,  24. 

Rhiiiolites,  443. 

Rhinoplasty,  446,-  Hindoo  method,  448;  method 
oC  Dieffenbach,  448 ;  of  Fabriz2i,460;  of  Koe- 
nig,  448 ;  of  Labat,  448 ;  of  Langenbeck,  448 ; 
of  Liiihart,  448;  of  Wutzer,  4S0;  partial, 
451. 

Riberi.    Operation  on  Steno's  duct,  467. 

Ribs,  dislocation  of,  850 ;  excision,  529 ;  fract- 
ures, 305,  533 ;  ostitis,  5S1. 

Richardson.    Atomizer,  34. 

Rickets,  279. 

Riegner.  Case  of  ligation  of  common  carotid, 
242. 

Rifle-projectiles,  91. 

Rigea.    Case  of  aneurism,  210. 

Rigors  in  inflammation,  66. 

Rindfleisch.    Cavernous  tumors,  196, 

Ring-finger,  amputation  of,  128. 

Robert.  Ligation  of  carotid  (or  Tascular  tumor, 
192. 

Roberts,    Operation  on  septum  of  nose,  446. 

Robertson.    Ectropion,  400. 

Robin.    Cirsoid  arterial  tumor,  190. 

Robinson.  Carbuncle,  98;  lupus  erythematosuB, 
454. 

Rodent  ulcer  of  rectum,  800. 

Rodgen.  Case  of  aneurism,  334 ;  case  of  liga- 
tion of  subclavian,  267. 

Rodgers  and  Van  Buren.  Ligation  of  carotid 
for  vascular  tumor,  192. 

Rokitansky,  Cavernous  tumors,  196 ;  diverticula 
of  oesophagus,  612;  multilooolar  cyst  of  ovary, 
774. 

Rongeur,  89. 

Rossi.    Case  of  aneurism,  317. 

Rotary  lateral  cnrrature  of  the  spine,  783. 

Round-celled  epithelioma,  843 ;  sarcoma,  844, 
846. 

Rubber,  action  of  sublimate  on,  fi ;  drains,  8 ; 
operating  gown,  50 ;  tissue,  9 :  tubing  for  ap- 
plication of  cold  in  inflammation,  60 ;  vulcan- 
ized handles  for  instrumenta,  35. 

Rupia,  syphilitic,  728. 

Rupture  of  abdominal  muscles,  666 ;  of  abdomi- 
nal organs,  587 ;  of  the  bladder,  680 ;  of  the 
tesophagus,607;  of  the  perineum,  752:  opera- 
tion for,  758 ;  primary,  755 ;  secondary,  756 ; 
of  the  posterior  commissure  of  the  vulva,  672; 
of  the  spleen,  586. 

Sacculated  aneurism,  303, 
Sacrum,  fracture  of,  806. 
Saenger.    Hysterectomy,  766. 
Saline  solutions  for  intravenous  injection,  78. 
Salivary  calculus,  466 ;  fistula,  466. 
66 


Salpingitis,  770. 

Sandal-wood,  oil  of,  for  gonorrhcea,  6S8. 

Sands.  Case  of  aneurism,  214;  ligation  of  ca- 
rotid, 247 :  oesophagotome,  609 ;  treatment  of 
external  iliac  aneurism,  230. 

Santonin  for  Biliharzia  tuematobia,  645, 

Sarcoma,  843;  diagnosis,  840;  of  antrum  of 
Highmore,  471 ;  of  bladder,  640 ;  of  dura  ma- 
ter, 385;  of  intestine,  536;  of  kidney,  624;  of 
larynx,  506 ;  of  lower  jaw,  474 ;  of  mammary 
gland,  517 ;  of  cesophagus,  51 1 ;  of  ovary,  776 ; 
of  parotid  gland,  468 ;  of  penis,  710 ;  of  proa- 
tate,  675;  of  testicle,  749;  of  thyroid  gland, 
494.497. 

Sattler.    Case  of  intraorbital  aneurism,  223. 

Savage.    Operation  for  peritonitis,  678. 

Sawdust  as  an  absorbent  dressing,  0. 

Saws,  37,  39 ;  use  of,  in  amputations,  118. 

Sayre.  Apparatus  for  knock-knee,  807;  artifi- 
cial muscles  for  toriicollis,  780;  bandage  for 
fracture  of  clavicle,  827 ;  clavicle,  fracture  of, 
293 ;  bandage  for,  327 ;  double  hip-splint, 
601 ;  exsection  of  hip,  868 ;  halux  valgus,  833 ; 
jacket,  plaster-of-Paris,  792;  jury  mast,  791, 
795 ;  osteotomy  of  femur,  602 ;  periosteal  el&- 
vator,  881 ;  polydactylus,  822 ;  splint  for  mor- 
bus coxe,  369;  talipes  calcaneus,  814;  talipes 
equinus,  811 ;  talipes  varus,  617. 

Scalds,  93. 

Scale  for  urethral  instruments,  698. 

Scaling  syphilide,  721. 

Scalp,  abscess  of,  863;  cysts,  882;  tumors,  882; 
cystic,  383 ;  fatty,  383. 

Scalpels,  86 ;  method  of  holding,  60. 

Scalloped  gouge,  36. 

Scapula,  533 ;  amputation  of,  134 ;  excision,  184, 
628 ;  fractures,  294 

Scapular  artery,  posterior,  ligation  of,  366. 

Scarification,  57;  in  inflammation,  57. 

Scarpa.  Ligation  of  arteries,  189;  shoe  for  tali- 
pee  varus,  618. 

Schmidt    Coagulation  of  blood,  168,  203. 

Schroeder.  Hysterectomy  for  flbro-myomat^ 
769. 

Schuh.    Injection  for  vascular  tumors,  198. 

Schatz.    Glanders,  63. 

Sciatic  artery,  aneurism  of,  280;  ligati<m  of, 
267. 

Scirrhus,  839;  of  the  bladder,  640;  of  the  mam- 
mary gland,  518 ;  of  the  rectum,  606, 

Scissor-clamp  forceps,  41. 

Scissors,  42 ;  dressing,  43. 

Scleritis,  416. 

Sclerotica,  416. 

Scoliosis,  779.' 

Scoop,  urethral,  701. 

Scoparius,  in  suppression  of  urine,  635. 

Scorpion-venom,  80, 

Scott    Case  of  aneurism,  218. 

# 

Scraping-out  for  hospital  gangrene,  lOS. 
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Sorofoloos  djiim^  Iflfc 

SoroUl  oUmpv  74S. 

Sonitam,'78S;  aiigkMiik  ot  1M;  ooBtnabm,  784 

apta,  784;  SQMiiB,  7S4;  etqihutiaris,  784 

epitbelfoioa.  78S;  oTcijMlam  7S4;  flatote,  78B 

BHigmie,784;  banuttonuk  WB;  odieau,  7S4 

|riil«gmon,  784;  woands,  788. 
SebMeoiu  ofsta,  8S0;  omt  Om  aja,  8W. 
SwsondaiT  ftmpnUUons,  107. 
SeoUoD,  CMuean.  TM;  pvrineal,  087:  trodtu- 

terie  of  femur,  600. 
8*dillot  Ofa«il(^»lMtr.488;-iatUwdofampatat- 

iii«leK,148. 
Sddan.     Cue  at  tadtan  of  naek  .of  tsmar, 

807. 
agnfle  gmgreiM,  108. 
SaniL'   HjdKigm  gM  fbrdiigwiiii  of  hitBaiUwi 

hrion,  SB8;  intatiiud  aoMtomvai,  888;  848. 
BepM'rtaon  of  e0pb.jvM  of  hiuBKBB,  987. 
BqKfa  raidtting  Adaj  in  opsntitif  ctonguv 

0QS,4&. 

Btptio  f  erer,  S^ 

S^itiiwmis,  60,  00;  trMtment  of,  87. 

SaptioKiio  gpaptxm*  In  hoqittll  gaagmw, 
lOBw  , 

Saptam  of  now,  l»temt  Variation  ol^  440. 

Seqnertrani,  27&;  fon^s,  88. 

Sacoas  07«U,  Ml. 

Serpent-bites,  78;  nnMn,  tisfoitj  d^  78. 

Sexton.  Eu-hook,  488;  fcHneps,  488;  pR^ 
488;  snare,  488: 

Sobafler.    Spinal  braoe,  800,  781 ;  flgnre,  786. 

Shells,  90. 

Sbeppard.  Statistics  of  ampatation  at  hip, 
159. 

Shock,  93, 687;  aft«r  gunshot-wounds,  93;  symp- 
toms and  treatment  of,  93. 

Shoulder-cap,  in  fracture  of  the  humerus,  397. 

Shoulder- joint,  amputation  at,  133;  ancJiylosis, 
836;  disarticulation,  183;  dislocation,  837; 
exsection,  376 ;  synovitis,  366. 

Sioheis.    Iris-knife,  411. 

Silk,  1 ;  for  sutures,  2. 

Silk-worm  gnt,  1 ;  for  cleft-palate  operations, 
480. 

Silver  fork  deformity  of  wrist,  803. 

Silver  wire  suture,  1,  75;  in  fracture  of  jaw, 
391. 

Simes.     Phlebitis,  169 ;  syphilitic  arteritis,  183, 

Sims,  H.  Marion-,  vide  Marion. 

Sims's  fork  for  silver  sutures,  763 ;  glass  tube  for 
drainage  of  abdominal  cavity,  589,  769;  glass 
vaginal  plug,  759 ;  knife-holder,  765 ;  needle- 
forceps,  762;  rectal  speculum,  595;  scissors, 
42;  skewer-shields,  770;  speculum,  762;  sut- 
ures in  vesico-vaginal  fistula,  713. 

Simple  ulcer  of  penis,  713. 

Sinapisms,  in  inflammation,  60;  in  pyelitis,  631. 

Sinus,  frontal,  abscess  of,  384;  of  scrotum,  735. 

Skin-flap,  U6,  139,  146. 


8klii-gnftiiiff.94;inbiiiiis.8i       ' 

Skall,  oarcdnoraa  oi,  884;  dop— ■Ion  ot,  986; 
fluoephaloo^,  888;  esxtoaia,  888;  txmetarm, 
286;  gQiidK>t-woaiids,887;  mwdngoode,  88S ; 
net-bandage  for,  81;  oateoma,  888;  atOUt, 
888;  panoeoteais,  884;  panetntliis  woonda, 
887;  periootitiB,  888;  pneomatooele,  888 ;  mr- 
ooma,880;  vooods,  886. 

Sadin^of  sUnfor  ban)a,80;  ta  palate,  for  fla 
Bote,  481. 

Smith.    HwQorrtuddal  damp,  616. 

Smitii,  8t«[dien.  Ampntatfon  at  koeeb  180;  of 
1^,146;  ofS7me,141. 

SmjUL    Gaeee  (tf  aDearinn,  888,  S8& 

8nak»-ldte6,  78;  treatment  of,  80l 

Snare,  Sexton'a,  489. 

Snap-fingCT,  88S. 

ftodlen.    Entropion,  404;  teat  tjpea,  4S1. 

Soap,  green,  in  lupne,  454. 

Solid  flaps,  109. 

Solution,  antlaeptio,  8;  bori»«dd.  8;  oarisoUo- 
add,8;of  io^fonn  and  ether,  0;  (aali»«cid, 
7;  saIio7iio4cid,8,5;BaUa7Uoo-borio,B. 

Sore  nipidea,  518. 

SoaQd,cafqMd,078;  ceaophageal,  007;  stednre- 
thial,0e6. 

SoutlL    Case  of  anrarlam,  9S8L 

SoaUum.    BaUea,  88. 

^lasm  of  the  q>hliietw  ani,  008, 

Speofal  ampntaUona,  ISOi 

Specnlnm.  rectal,  SOS ;  nzethral,  TOOL 

Spence.    Erectile  tumor,  186, 184. 

Spermatorrhoea,  672,  674. 

Spheno-maxillary  fossa,  wonnds  of,  896. 

Spherical  aneurism,  303. 

Sphincter  ani,  divnlsion  of,  599. 

Spica  bandage,  15. 

Spina  biflda,  799. 

Spinal  column,  deformities  of,  779. 

Spinal  cord,  syphilis  of,  738. 

Spindle-celled  sarcoma,  844,  846. 

Spine,  abscess  of,  789 ;  anterior  cnrratnie,  786 ; 
bifid,  799 ;  dislocations,  350 ;  lateral  cnrrature, 
779,  783 ;  posterior  curvature,  787 ;  rotary  lat- 
eral curvature,  783. 

Spiral  bandage,  11. 

Spleen,  585 ;  abscess  of,  585 ;  cyst,  586 ;  excision, 
586 ;  hernia,  586 ;  rupture,  ^ ;  syphilis,  735 ; 
wandering,  586. 

Splenectomy,  586. 

Splenic  abscess,  586. 

Spondylitis,  787. 

Sponge- holders,  42. 

Sponges,  compression  with,  during  operation,  S2 ; 
disinfecting  of,  3,  6 ;  manipulation  ot,  UOl 

Spoons,  sharp,  38. 

Spray,  carbolic-acid,  4;  before  operations,  44; 
ether,  24 ;  machine,  4. 

Squibb.    Ether,  26. 

Stalactites,  857 ;  in  fraotores,  388. 
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Stalagmites,  8M. 

Staphylocxxicas  pyogenes,  60. 

Staphyloma  of  the  cornea,  418. 

Stapbylomphy,  479. 

Starr.    Symptoms  in  brain  lesiona,  889. 

Stasis,  in  the  blood  -  current,  in  inflaniina- 
tion,  5S. 

Statistics  of  smpntationB,  107;  at  bip,  lfi9;  of 
operations  for  aneurisms,  881, 224. 

Staton.    Case  of  gastrostomy,  511. 

Steel  sounds,  698. 

Stellate  fracture  of  patella,  814 

Steno's  dact.  466. 

Sternberg.     Poison  of  human  saliva,  81. 

Stemo-mastoid  muscle,  neurectomy,  781 ;  tenoto- 
my of,  781. 

Sternum,  exsection  of,  631 ;  fractures  of,  305. 

Stevens's  phorometer,  488. 

Stewart    Exsection  of  intestine,  S69. 

Stimson.  Case  of  aneurism,  317;  fracture  of 
femur,  at  neck,  807 ;  through  trochanters, 
312. 

Stimulation,  after  gunshot-wounds,  98 ;  guarded, 
after  operations,  53 ;  in  gangrene,  102 ;  hi  hos- 
pital gangrene,  105. 

Sting  of  insects,  81. 

Stokee.    Case  of  aneurism,  229. 

Stomach,  affections  of,  58S ;  exsection  of,  S86 ; 
foreign  bodies  in,  537 ;  syphilis  of,  735. 

Stone  in  the  bladder,  646;  in  female*,  664;  li- 
thotomy, for,  654 ;  Uthotrity  for,  650. 

Stool,  operating,  45. 

Strabismus,  426. 

Strangulated  hernia,  605 ;  operation  for,  666. 

Strangulation  of  the  intestine,  636. 

Streptococcus  pyogenes,  60. 

Stretching  nerves  in  tetanus,  00. 

Stricture  of  the  intestine,  636 ;  of  the  cesophagus, 
609 ;  of  the  pylorus,  535 ;  of  the  rectum,  601, 
603;  of  the  urethra,  677,  687;  treatment  of, 
693 :  at  the  meatus,  691. 

Strychnia  ia  tetanus,  89. 

Stye,  899. 

Styles,  melanotic  nnms,  197. 

Styptic  cotton,  73. 

Suhacetttte  of  lead  in  synovitis,  862;  in  ulcers 
of  the  penis,  716. 

Subclavian  artery,  aneurism  of,  322 ;  ligation  of, 
253,  266,  866 ;  for  aortic  aneurism,  818,  833 : 
for  dislocation  of  humerus,  838;  synopsis  of 
cases  of,  224. 

Sublimate,  action  of,  on  rubber.  6 :  a  preventive 
of  hospital  gangrene,  106 ;  for  irrigating  ab- 
scesses, 66 ;  gunshot-wounds,  92 ;  wounds,  74 : 
for  poultices,  60 ;  gauze,  9 ;  for  ulcers,  99 ;  in 
amputations,  109,  114;  in  gangrene,  102;  in 
ostitis,  278 ;  solutions,  8,  4,  48. 

Sublingual  glaiid,  swelling  of,  in  epithelioma  of 
lip,  458. 

Subluxation  of  the  head  of  the  radius,  824. 


Submaxillary  glands,  470;  extirpation  of,  470; 
swelling  of,  in  epithelioma  of  lip,  468. 

Subperiosteal  operation  on  lower  jaw,  474. 

Subtrochanteric  section  of  femur,  802. 

Suction  for  cataract,  428 ;  in  dissection  wounds, 
84:  in  snake-bites,  80. 

Sugar  in  the  urine,  642. 

Superior  maxilla,  vide  jaw, 

Superior  thyroid  artery,  ligation  of,  348. 

Supemunierary  finger,  829 ;  testicle,  760. 

Suppression  of  urine,  619,  624 ;  diagnosis,  686. 

Suppuration,  60;  in  infiammation,  66;  of  hip- 
joint,  360;  of  knee,  363. 

Suprapubic  cystotomy,  654,  657,  664 ;  for  vesico- 
vagina  fistula,  761 ;  in  females,  664;  puncture 
of  the  bladder,  637,  670. 

Supra-scapular  artery,  ligation  of,  266. 

Surgical  dressings,  1 ;  method  of  applying,  68 ; 
operations.  35. 

Suspension  apparatus,  793. 

Suspensory,  688. 

Sutton.  Intermediate  suture  in  exsection  of  thn 
intestine,  543. 

Sutures,  1;  antiseptic,  2,  3;  continuous,  7S; 
cross-,  76 ;  Czerny's  628,  542 ;  donble-needle, 
76;  during  operation,  48;  in  abdominal  sec- 
tion, 645;  in  amputations,  114;  interrupted. 
75;  intestinal.  528;  in  wounded  intestine,  648 ; 
in  wounds,  74 ;  in  wounds  of  the  neck,  491 ; 
Lembert's,  538,  643,  698 ;  mattress,  75 ;  needles 
for,  77 ;  of  nerves,  491 ;  pins  for,  76 ;  quilled, 
75 ;  silver  wire,  8,  76. 

Swanzy.  Cataract,  419 ;  conjunctivitis,  408 ; 
ectropion,  401 ;  eczema  of  lids,  405 ;  herpes 
corner,  413. 

Swelling,  in  gangrene,  101 ;  in  inflammation,  54. 

Sylvester.  Method  of  artificial  respiration,  81. 
491 ;  for  foreign  body.  508. 

Symblepharon.  400. 

Syme.     Amputation  at  the  ankle,  139. 

Symptoms  of  inflammation,  66. 

Synchisis,  428. 

Syncope  from  hemorrhage,  77;  in  ether  nar- 
cosis, 82. 

Syndactylus,  822,  889. 

Syndesmitis,  851. 

Synechia,  415;  anterior,  414. 

Synovitis,  351  ;    in  dislocations,  826 ;    of   the 

"ankle,  364;  of  the  eltK)w.867;  of  the  hip, 856; 

of  the  knee,  862 ;  of  the  shoulder,  366 ;  of  the 

wrist,  868 ;  symptoms  of,  352 ;  syphilitic,  724. 

Syphilides,  720. 

Syphilis,  717 ;  a  cause  of  arteritis,  173 ;  diagnosis 
of,  788;  inherited.  782;  symptoms  of,  788; 
occlusion  of  basilar  artery  in,  182;  of  jaw, 
471 ;  of  mammary  gland,  615 ;  of  nose,  446 ; 
of  rectum,  600 ;  of  tongue,  483 :  of  vulva,  757 ; 
pathology  of,  726;  primary,  718,  728;  prog- 
nosis of,  729;  secondary,  730;  tertiary,  728; 
transmissibility  of,  783;  treatment  of,  780. 
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en.  71?;  pUcUti^  148;  UB;  vkm  at  the 
penifl,  717.  719. 
Srrfoge,((^ftr<i^6ei;  foranttiB,.C14;  prastafciiv 

011. 

SmuuiiL    Tnuufwioii,  7& 
SqniiaaowBkl    UreUim  flstnla,  TVS. 

Table,  openttiDg.  M. 

Tnok  eohinoooooos,  mds  hydatid. 

Titt.  Hyatenetomj,  766,  780;  opifaiisa  for 
peritonitis,  678. 

Talipes  oaloaneus,  818;  ownu,  831;  eqalniu, 

^811;  pUqiis,8S1;  nlgiia,8ie:  wnSiSUi 

iMnpmade  of  nans,  S87. 

^^Bnic  loid  in  proeUtitis,  078. 

T^»ping  <^  TOntricles  of  the  biain,  894* 

Thiantula-Tenom,  81. 

Tanal  bonee,  ampatatlDn  of,  188;  didoeation  ot 
800;  sxoision,  188 ;  fractare,  8S8, 

Tano-metatanal  joints,  smpntatkm  at,  18S,  1S6 ; 
arthxitia,  866. 

Tanorqdir,  4Da 

Tano-tiUal  aapntation,  141. 

Tanotomy,  818. 

Tarso^  amputation  thnnigh  thS)  18& 

Taylor.    Sinnal  bnoe,  806,  791. 

Tuda,  on  Btrangnlated  hernia,  B88h 

Teale.  Method  of  amputatitn,  148;  (^wntkm 
for  symblepfaaron,  400l 

Teeth,  477;  extraction  of,  477. 

TeUugieotaais,  196 ;  of  larynx,  S06. 

Tflmpentnre,  bodilj,  in  tetanus,  88. 

Temporal  artery,  lotion  of,  S58, 

Temporary  packing  in  wounds,  74. 

Tenacuium,  37. 

Tendo  Achilles,  division  of,  811,  818. 

Tendons,  inflamniAtion  of,  861,  S06,  868. 

Tenesmus  of  the  bladder,  638. 

Tenotomy  in  club-hand,  828 ;  in  talipes  equino- 
Tarus,  818;  in  torticollis,  781 ;  of  eye-muscles, 
435 ;  graduated,  435 ;  of  peronei  muscles,  821 ; 
of  tendo  Achilles,  8U,  818. 

Testicle,  746 ;  abscess  of,  746 ;  adenoma,  748 ; 
carcinoma,  749  ;  cysts,  748 ;  enohondroina, 
748 ;  excision,  749 ;  hernia  of  tubules  of, 
745 ;  hydrocele,  encysted,  of,  738 ;  incarcer- 
ated, 567;  inflammation,  745;  malposition, 
750;  removal,  749;  retained,  760;  sarcoma, 
749 :  syphilis,  736 ;  tuberculosis,  747 ;  wounds, 
746. 

Testing  vision  for  glasses,  431. 

Tetanus,  88. 

Textor.  Disarticulation  at  calcaneo-astragaloid 
joint,  139. 

Thecitis,  361,  368;  diatrnosis,  365. 

Thermo-cautery,  vide  Paquelin. 

Thiersch's  method  of  grafting,  95;  salicylico- 
boric  solution,  5 ;  in  vaginitis,  758. 

Thigh,  bandage  for,  16;  amputation  of,  153. 


TlwBipnii.  Ckntinaoaa  dflatMtoi  ci<..)rttfe*-. 
nnof  antht»,e0O;  eraoHtai^  65S;  hwiirta- 
ria,6M;  UUiotritiw  «S1:  mat^od  «<  iiM«tii« 
bmwnbige  fai  niinaiT  tiaot,  6tf;  ■auder, 
648. 
TtN^niKni.    Gaas  of  aoanrisiB,  W  i  eolor-Uiiid- 

BeM,4M. 
Tboimx.088;  abaoesB  o<  wall  of,  iSl;  bandace, 
17;  forugn  bodies, S84;  gniulu>t-woiiiida» SM ; 
wounds,  SS8. 

Thnunboids,  arterial,  188,  186;  csosea  o^  IM; 
in  inflanunationi  61, 67. 

Thromboa,  in  artwies,  190;  in  veins,  167. 

Thomb,  ampatattoD  c^  181 ;  disaiticnlattoo,  ISl. 
18S;  at  metaoupal  joint,  18S. 

lliyzoid  artery,  ligation  otSSB;  axis,  ligatioB  o^ 
85S:  body.  498;  eysU  of,  484. 

Thjnudeotomy,  tiW. 

Thyrotomy,  488,  506. 

Tibia,  diskieatioa  of,  at  anUa^  848 ;  at  knae,  847 ; 
fnotnres,  81& 

Titaal  artery,  aneurism  (^  281 ;  anterior,  li^tian 
of,  878;  poeterior,  ligatioa  of,  879. 

TlUalia  mtuolea,  tenotomy  ot,  818L 

Tibio-tarsal  ampataticm,  142. 

Tiemann.  Aspirator,  687;  Shaffar'a  braoc^  797; 
traisiilotome,  48a 

TiUanns.    Case  of  aneorism,  S16. 

Tillaox.    Cirsoid  asenrism,  ISa 

Toad-Tflnom,  80. 

Toes,  ampntstioti,  184;  bandage  for,  IS;  de- 
formities, 834;  syphUis,  736.. 

Toldt.    Structure  of  mtMiea,  173L 

Tongue,  483;  abscess  of,  482;  adhesion,  489; 
atrophy,  483 ;  bifid,  489 ;  controlling  hemor^ 
rhage  from,  during  operations  on,  486 ;  cysts, 
483;  excision,  485 ;  hypertrophy,  488 ;  wounds, 
482. 

Tongue-tie,  489. 

Tonsillitis,  489. 

Tonsillotome,  490. 

Tonsils,  489:  abscess  of  the,  489;  carcinoma, 
490;  excision,  490;  hypertrophy,  490;  inflam- 
mation, 489 ;  sarcoma,  ^K). 

Torticollis,  779 ;  tenotomy  in,  781. 

Tortion  of  arteries,  73. 

Tourniquet,  elastic,  41 ;  emergency,  72;  for  pro- 
longing cocaine  anesthesia,  23;  method  of 
hiemostasis  with,  51 :  Petit's,  78. 

Toxicity  of  serpeat-venom,  78,  79. 

Toxicophis,  79. 

Trachea,  foreign  bodies  in,  601 ;  neoplasms  ot 
the,  .505. 

Tracheotomy,  499;  for  foreign  body,  602;  for 
glossitis,  482 ;  high  operation  of.  600 ;  in  ether 
narcosis,  31 ;  in  excision  of  the  tongue,  468 ; 
low  operation,  501. 

Trachoma,  408. 

Transfixion,  for  angioma,  197 ;  in  forming  flaps, 
109, 116;  in  hip- joint  amputation,  165. 
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Transfusion  of  blood,  77 ;  apparatus  for,  78 ;  tor 
sT&oope,  77;  in  ether  oaroosis,  27. 

TranapUntation  of  skin,  en  dkum,  96 ;  for  bams, 
94. 

Tmnsrerae  cervical  artery,  ligation  of,  355. 

Traumatic  ferer,  90;  phlebitis,  170. 

Trays  for  instruments,  W,  48. 

Treatment  of  inflammation,  56 ;  wounds,  70, 

Tremor  in  aneurism,  204 

Trendelenburg.  Compressionof  iliac  artery,  154; 
tracheal  oanula,  505 ;  T-shaped  dratna^tube, 
656. 

Trephining,  in  depressed  fracture  of  skull,  285 ; 
in  injuries  of  the  head,  386;  in  ostitis,  378; 
instruments  for,  386;  of  antrum  maxUlare, 
389;  of  frontal  sinus,  445;  of  mastoid  cells, 
441;  technique  of,  891. 

Treves.  Diverticula  of  intestine,  536 ;  epitheli- 
oma of  intestine,  536;  intestinal  obstruction, 
632,  535;  operative  treatment  of  peritonitis, 
678;  stricture  of  intestine,  687. 

Trichiasis,  407. 

Trigonocephalus,  79. 

Trochanter  of  femur,  fracture  of,  313. 

Trommer.    Test  for  sugar  in  urine,  642. 

True  aneurism,  203. 

Truss  for  hernia,  658. 

Tubercular  syphilide,  731. 

Tuberculosis  of  bone,  276;  of  epidid/mia,  747; 
of  hip-joint,  354 ;  of  joints,  853 ;  of  lymphatic 
glands  of  neck,  494 ;  of  mammary  gland,  617 ; 
of  prostate  gland,  074 ;  of  spine,  787 ;  of  testi* 
cle.  747;  of  thyroid  gland,  494;  of  urethra, 
706;  of  vesioule  seminales,  744;  of  vulva, 
757. 

Tnbutar  adenoma,  850 ;  epithelioma,  841. 

TufnelL    Aneurism,  206,  227. 

Tumefaction  in  inflammation,  55. 

Tumors,  837;  ciraoid,  100;  cutaneous  arterial, 
190;  capillary,  190,  195;  venous,  190,  195; 
cystic,  of  ovary,  774,  vide  cyst ;  erectile,  165 ; 
of  antrum  of  Highmore,  471 ;  of  the  bladder, 
639;  of  frontal  sinus,  445;  of  head,  883;  of 
larynx,  505 ;  of  mammary  gland,  615 ;  of  neck, 
493 ;  of  nose,  443 ;  of  oesophagus,  509 ;  of 
parotid  gland,  468 ;  of  pharynx,  507 ;  of  the 
prostate,  674 ;  of  the  scalp,  383 ;  of  urethra, 
706;  vascular,  190;  excision  of,  103;  ligation 
of,  carotid  (or,  103;  venous,  190;  venous  cu- 
taneous, 19.^. 

Tunica  funiculi,  736. 

Tunica  vaginalis,  786 ;  affected  in  epididymitis, 
744 ;  hematoma  of,  730 ;  hydrocele  of,  785. 

Turbinated  bones.  446. 

Twisting  of  intestines,  534. 

Tympanitis,  578. 

Typhlitis,  679. 

Ulcer,  99;  herpetic,  412;  of  the  prepuce,  718; 
of  the  anns,  600;  of  the  cornea,  413;  of  the 


leg,  300 ;  of  the  lips,  453 ;  of  the  penis,  718 ; 
of  the  tongue,  483 ;  of  the  vulva,  757 ;  phage- 
denic, 714;  serpiginous,  of  cornea,  413;  sim- 
ple, 713,  716;  specific,  717;  syphilitic,  717, 
719  ;  tertiary,  of  the  skin,  732. 

TTllmao.  Ligation  of  carotid  for  vascular  tu- 
mor, 193. 

Ulna,  dislocation  of,  at  elbow,  824 ;  fracture,  369. 

Ulna  and  radius,  dislocations  of,  335. 

Ulnar  artery,  aneurism  of,  227 ;  ligation  of,  263 ; 
nerve,  injury  to,  from  dislocations,  335. 

Umbilical  hernia,  554 ;  diagnosis  and  treatment, 
672. 

Umbrella  compress,  662 ;  probang,  606. 

Undescended  testicle,  760. 

Ununited  fractures,  834. 

Upper  extremity,  deformities  of,  826, 

Ursmia,  633. 

Urea,  641. 

Ureteritis,  620. 

Ureters,  affections  of,  827 ;  compression,  627. 

Urethra.  676;  carcinoma,  706;  cocaine  anesthe- 
sia for,  689 ;  flbroma,  706 ;  flstule,  702 ;  rectal, 
703;  foreign  bodies  in,  700;  malformations, 
705;  neoplasms,  706;  papilloma,  706;  stricture 
of,  677.  678;  of  membranous,  696;  treatment 
of,- 692. 

Urethral  forceps,  701 ;  sounds,  698 ;  speculum, 
706. 

Urethritis,  676 ;  a  cause  of  pyelitis,  620 ;  chronic, 
686;  chronic  follicular,  687;  non-specific,  679; 
simple,  686 ;  specific  676 ;  treatment,  679. 

Urethrotome,  Banks's,  691 ;  Otis's.  608. 

Urethrotomy,  692 ;  external,  697 ;  internal,  693 ; 
modified.  696. 

Uric  calculus,  646. 

Urinal.  638,  639. 

Urinalysis,  641.     ' 

Urinary  fistuU,  703;  rectal,  703. 

Urine,  640 ;  examinations  of,  641 ;  incontinence, 
638;  infiltration,  630;  physiology,  641 ;  reten- 
tion, 635 ;  suppression  of,  619,  634,  635. 

Uterus,  Cssarean  section,  766 ;  carcinoma,  766 ; 
cervix  of,  amputation  of  the,  764 ;  excision. 
764 ;  laceration,  763 ;  excision,  abdominal,  766; 
of  pregnant,  768 ;  vaginal,  766 ;  extirpation, 
766 ;  prolapse,  760. 

Uvula,  affections  of,  478 ;  excision,  478. 

Vaccination  for  angioma,  197. 

Vagina,  absence  of,  756;  atresia,  769;  hernia 

into.  574 ;  stricture,  759. 
Vaginal  hysterectomy,  765. 
Vaginismus,  769. 
Vaginitis,  758. 
Valgum,  genu,  804. 
Valgus,  talipes,  819. 

Valsalva.    Teatment  for  aneurism,  SOS,  306,  313. 
Van  Arsdole.    Action  of  iodoform  on  ptomaines, 

6;  subluxation  of  the  head  of  the  radius,  886. 
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Van  Baren.  Cnmtare  ot  stenl  soonds,  609; 
cupped  sound,  678 ;  dibris  syringe,  661 ;  he- 
maturia, method  of  determining  source  of, 
644;  arethral  scoop,  701. 

Vance.     Corset,  78S. 

Varicocele,  198,  740;  diagnoeis,  6S6,  786,  788; 
radical  cure,  741,  743;  treatment,  741. 

Varicose  aneurism,  ZSH:  veins,  196;  ulcus,  90. 

Varicosities  of  lymphatic  yenels,  166. 

Varix,  198;  aneuriamal,  308,  882;  arterial,  190; 
treatment,  200. 

Varum,  genu,  609, 

Varus,  talipes,  814. 

Vaecnlar  formation  in  wounds,  69 ;  system,  sur- 
gery of  the,  162 ;  tumors,  excision  of,  193 ; 
ligation  of  carotid  for,  193. 

Vas  deferens,  744. 

Vaseline,  iodoform,  95.  , 

Vein,  internal  jugular,  ligation  of,  387,  858; 
wounds  of,  in  ligation  of  carotid,  838. 

Veins,  hemorrhage  from,  71. 

Velpeau.  Bandage  tor  dislocation  of  clavicle, 
837;  fracture  of  clavicle,  394,  887;  vascular 
tumor,  193. 

Venesection,  67 ;  in  aneurism,  305 ;  in  inflamma- 
tion, 57. 

Venom,  scorpion,  80:  snake,  78;  tarantula,  81; 
toad,  80. 

Venom -albumen,  79. 

Venom-globulin,  79. 

Venom-pepton,  78. 

Venous  hemorrhage,  71 ;  occlusion  in  gangrene, 
101 ;  tumors,  cutaneous,  190 ;  varix,  198. 

Ventral  herniii,  5M;  treatment,  573. 

Veriieiiil.  Case  of  aneurism,  327;  tapping  of 
echiiiococcus  sac  of  liver,  .T^S:  varix,  189. 

VertebrtE,    dislocation   of    the,   850 ;    fractures. 

3a5. 

Vertebral  artery,  2.>^;  aneurism  of,  228;  diag- 
nosis, 220;  ligation,  2.19. 

Vesico- vaginal  fistula,  7CI. 

Vesiculm  scminales,  743 ;  inflammation  of,  744; 
woiituls,  74.'t. 

Vesicular  aypliiiide,  721. 

Vit-hy  water  in  cystitis,  033. 

Viilanlebo.     Case  of  aneurism,  318. 

Villous  polypus  of  rectum,  C07 ;  tumors  of  blad- 
der, (j;!!). 

Violin-strings  as  ligatures,  1. 

Vipera,  7!). 

Virchdw.     I'litebitis,  107;  tumors.  837. 

Visconil  syjiliilis,  1H4. 

Vision  tests.  4:il  i-l  uri/. 

Vilreiius  humor,  4:i;{ ;  foreign  Ixidics  in,  42;J, 

Vulkmiuiii.  I'\jot-rest  for  fracture  of  femur, 
•iU);  oiHTalinii  fur  hydrt>cele,  739;  3C(HJp,  38. 

Volvulus,  o:l4. 

Vulva,  aljscess  of.  751 :  nffeelions,  751 ;  chan- 
croids, 757;  eontusioiis,  751 ;  epithelioma,  751 : 
hnjmutoniii,  751;  lupus,  757;  papilloma,  757; 


pmritUB,  7S8 ;  mpture  of  posterior  parts,  7S2 : 
syphilis,  767;  tuberculosis,  767;  olcers,  797; 
vounds,  761. 
Vulvitis,  757. 

Wardrop.  Case  of  aneurism,  318;  case  of  erec- 
tile tumor,  191  ;  operation  for  aneurism, 
207. 

Wardwell.    Calciflcation  of  arteries,  179. 

Warren.  Case  of  aneurism,  224;  vascular  tu- 
mors, 196;  excision  of,  198;  ligation  of  ca- 
rotid for,  193. 

Wart,  849:  of  head,  883. 

Wasp-sting,  81. 

Wassilieff.    Glanders,  83. 

Water,  boiled,  for  irrigation  of  wounds,  74; 
pure,  for  continuous  irrigation  in  amputa- 
tions, 130. 

Watson.    Case  of  aneurism,  329. 

Weber.    Case  of  syphilitic  arteritis,  181. 

Weber,  0,  Coagulation  after  arterial  ligation. 
189. 

W^eb-flnger,  829. 

Webster.    Hordeolum,  399 ;  pannns,  413. 

Web-toe.  822. 

Weigert.  Calcification  of  arteries,  180;  coagu- 
lation necrosis,  160 ;  inflammation,  67. 

Weir.  Case  of  aneurism,  217;  case  of  osteoto- 
my of  femur,  604;  spray-machine,  4 

Weitzer.    Excision  of  vascnlar  tumor,  193. 

Wells.  Fenestrated  forceps,  666;  sac-forceps. 
777. 

Wens,  382,  850. 

Whisky  after  burns,  93;  for  serpent- venom,  80. 

White.  Arteritis  syphilitica,  183 ;  plilebilis, 
ICfl. 

Whit<>hea(l.  Operation  for  hemorrhoids.  612. 
613.  615. 

Wliite  lead  for  bums,  93. 

Whitlow,  834. 

Wild.     Ear  speculum,  4;t9. 

Wire,  ecrasetir,  443;  in  the  treatment  of  aneu- 
rism. 310. 

Wolf-bite,  81. 

W<,1IT.     Cradle.  784. 

WolfliT.    Gastrf)-enterostomy,  598, 539. 

Wolvorton.     Tooth- forceps,  477. 

Wood.  Open  method  of  treating  for  umputa- 
tions.  11!). 

WoixI-wiHil  as  an  absorbent  dressing.  9. 

Wouiidt!,  G»;  adhesive  plaster  in,  76;  contnswl, 
iiSi  dissection,  84 ;  dressings,  84:  gninulaling 
process  in,  6!l  ;  gunsliot,  »0,  ridfi  f;iinshot: 
healing  of.  (i» :  incised.  68;  inse<:t,  (W,  SI: 
lacerated,  08 ;  of  ear,  4;ii) :  of  eye,  3)»6 :  modes 
of  dressing,  53  :  of  the  abdominal  wails,  Ti^ifi  : 
of  (he  abdominal  organs.  587;  of  the  arteries. 
204:  of  the  bladder,  029:  of  the  Imwels,  587: 
of  the  chest.  .'>23;  of  the  cornea,  411 ;  of  the 
face,  395;  of  the  heart,  524 ;   of  the  kidney. 
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619 ;  of  the  lips,  403 ;  of  the  iTmphsUo  Tesaels, 
164 ;  of  the  neck,  491 ;  of  the  oesophagus,  491 ; 
of  the  penis,  707 :  of  the  scalp,  886 ;  of  the 
scrotum,  7S8 ;  of  the  skull,  887 ;  of  the  testicle, 
74S ;  of  the  tongue,  463 ;  of  the  -vesciulesemi- 
nales,  748 ;  of  the  vniva,  751 ;  poisoned,  78 ; 
bj  dissection,  84;  by  glanden,  83;  hy  insects, 
68,  81 ;  by  malignant  pustule,  88  ;  by  rabid 
animals,  61 ;  by  serpents,  78;  puactured,  68; 
serpent.  78,79;  sutures  in,  76;  of  scalp,  866; 
treatment,  70. 


Wrist,  amputation  at,  136;   dislocations,  887; 

exsection,  868,  379 ;  synovitis,  867. 
Wry-neck,  779, 
Wutzer.    Rhinoplasty,  4fi0i 

Xanthic  calculus,  647. 
Xerosis,  411. 

Zinc,  acetate  of,  in  gonorrhcea,  661, 680  ;  chloride 

ot  as  an  antiseptic,  3. 
Zygomatic  process,  fracture  of  the,  389. 


THB   END. 
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